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To Subscribers. 

Having advocated the principle of low fares, we are determined 
not to suffer our practice to fall behind our doctrine. Although 
oar circulation from the nature of the work, 19 lifnited to those 
engaged, or, in any wise interested in Internal Improvement, we 
hope to increase the number of these, and enlist all classes in its 
favor. The American Railroad Journal, was commenced whea 
but one hundred miles of Railway were in use in the tJnited StatM^ 
Now there are nearly jfive thousand — and having continued thu» Ji^* - 
under many difficulties, we consider that aix ample guarantee bi^ 
been given for its future continuance. Being desirous of strictly 
adopting the cash system^ and of accomodating ourselves, to the 
spirit of the times we propose making the following changes. 

The American Railroad Journal will hereafter be published 
once a month, and on the first day of each month. £ach monthly 
namber will contain 32 pages. The original matter will be printe4 
in the same type as heretofore but not leaded so that each page will 
contain one third more than before. AH selected matter will be 
printed in smaller type — but in general it will be our endeavor to 
give a condensation of foreign and domestic intelligence rather than 
mere selections. Each volume will therefore contain as much, if 
not more matter than formerly, and the result of more editorial 
labor. 

By this arrangement the postage to distant subscribers will also 
be greatly reduced. 
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4 " The PrQgres9 of Railroads, 

on a Railroad (see p. 68, vol. 1,) and grades of 80 feet to the mile 
were hardly thought admissible. Now, Engines are in daily use 
which surmoifnt grades of 60 and 80 feet to the mile. 

Eleven years ago inclined planes with stationary power were con* 
sidered the neplus ultra of engineering science— ^now they are dis- 
carded as expensive, inconvenient and incompatible with the free 
use of a Raiirdad. 

Eleven years ago it was thought that Railroads could not com- 
pete with canals in carrying heavy freight, and even much more 
recently, statements to this effect have been put forth by authority. 
Now we know that the most profitable of the Eastern Railroads 
derives one half its income from bulky freight — and that coal can 
be Carried more cheaply upon a Railroad than in canals. 

Eleven years ago the profitableness of Railroads was not estab- 
lished and discouraged by the vast expenditure in several cases of 
experiment in an untried field, many predicted that they would be 
unprofitable. Now it is already demonstrated by declared divi- 
dends, that well constructed Railroads when divested of extraneous 
incumbrances are the most profitable investments in our country. 
The New England Railroads have paid since their completion 6 to 
8 per cent.— Several other roads 6 and 7 per cent. The Hudson 
and Mohawk of \^\ miles costing about one million, one hundred 
thousand, paid in 1840 seven per cent, on that enormous outlay. 
The Utica and Schenectady, and Syracuse and Utica, pay 10 to 13 
per cent. The Stock of the Utica and Schenectady Railroad has 
never been down to par since operations were commenced in 1836 
und has maintained its stand without fluctuation at a higher rate 
ihap any other species of stock during all our commercial revolu^ 
iions. 

Eleven years ago there were but six miles of Railroad in use in 
fhe vicinity of Boston. Now Boston lias direct connection with a 
web of Railways one thousand two hundred and three miles in lengthy 
fill of which except about 24 miles are actually in use, being a great- 
^r length of Railroad than there was in the whole world, eleven 
years ago. 

We have but one instance to record of a want of correspondence 
with the general advance of the system. In the first number of the 
Railroad Journal at the head of the list of applications to the Leg- 
islature for charters, we find the New York and Erie, and New 
York and Albany Railroads. Throughout the first volume, and 
11^ each succeding volume are to be found various articles in behalf 
of tbese two works.. Neither of them is yet eoippleted. One has 
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a portion complete, and in successful operation, the other has barely 
commenced construction. That these^ great works have not yet 
been finished is no fault of tiieir friends, who have with untiring 
industry, advocated their claims and that of Railroads generally — 
and indeed we may safely say that the Railroad systenx has derived 
its impetus, in olir section of the count^ry at least— from the efforts 
of those who have labored in behalf of these works. Many un- 
toward circumstances have delayed their constructidn^ — but the 
chief obstacle has been the singular indifference of capitalists in the 
city of New York — who in one wayK)r other have sunk in this pe- 
riod, more money than would hat^ oonstructed two works which 
would have rendered our city a commercial focus, unrivalled in the 
world. . 

A better feeling now exists, and we hope, ere long, to see the fuU 
filment of our best wishes — indeed it is no longer a matter of choice 
but of necessity. In the city of New York taxes have increased to 
such an amount that unless every effort is made to concentrate the 
business of the country, trade will flow through other channels, and 
find a more ready outlet, where enterprise and capital may direct. 

We would do great injustice to the spirit of enterprise in our 
country, were we to omit mention of another great work which has 
been completed in this period — the Groton Acqueduct-— one of the 
finest achievements of Engineering science in modern times. This 
magnificent work, by an acqueduct of 32 miles in length is designed 
to furnish an abundant supply of the purest water ever tasted by 
man, to the City of New York. The whole character of the work 
in that of solidity and utility — with no attempts at display, it im- 
presses the mind solely by its magnitude and great value. The 
Acqueduct Bridge, at Harlem River when completed will not suffer 
from a comparison with any similar structure in the world. 

When we seriously contemplate the great things which have thus 
beein accomplished in the brief space of eleven years, can we ven- 
der that the friends of Railroads, place unbounded reliance in (hat 
energy and spirit of enterprise which have already performed so 
much, trusting that in such a vast and active nation as our own the 
germ of prosperity will never perish, even if retarded in its growth 
by untoward circumstances or injured by national calamity. Nor 
can it create surprise that those who have endeavored to record the 
rapid advance of this great national enterprise, should feel enthusi- 
astic in a cause for which they have so long labored and an honest 
pride in having even in the smallest degree and in the humblest 
manner contributed to its interest. 
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AlMPORTANX FACJS RELATING TO RAILROADS. 
With a view .lo the difiusioD of popular infomnalioii upon the 
■ubjectof Railroads we. have collected in this number several tables 
and Blatemente which being short and readily intelligible at a glance 
may be considered as forming a coBdeoaatioD of Railway stalisticft 
This informatioR h draWn from various authentic souFces. — W« 
are indebted for <ome, to the " Sketch of a Railway" which hat 
been several timei noticed in this Journal— but all are derived from 
official statements, mostly recorded in this work. 

PBr>rrryir baoaoads. 
' The Chev. de )Ger«tner in the years 1630-40. himself «r by his 
assistant visited every Railroad in the XJnited Stales, and enjoyed 
remarkable opportunities foe obtaining information. We stated 
as the result of his obeervatioD'-^that notwithstanding the very short 
,time ftince these works had commenced -fiperations — and notwilh- 
rstaoding the difficulties of some roads arising from an insufficient 
.capital or a deficient traffic— <-the average of all the Railroads then 
-ID operation in the United States was a dividend of five ami a kidf 
per cent., on t&e -capital inwst«d. fie jjao slates that "on all the 
lines there- is a yearly increase of at least 15 to 20 per cent in the 
^ross income, sa that even those which do not pay now will give 
in a few years a handsome dividend." He also affirms that from 
4he information collected there can be Be doubt that the large cap- 
ital invested in Railroads, will not only produce an incalculable 
benefit to the country, but also pay the shareholders a dividend 
which under good management, by the constant progressing popu. 
lation and trade, must likenise from year to year increase.* 
PROFITS OP VARIOUS RAIJUtOADa. 
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Imporkml Facts S^latinff to RaHmxsis. IT 

Thr Utica and Schenectady Railroad has yielded, 
•n an expenditure of 81^900,000, in 5 yeara^ and five 
months^, the sum of - - -- - ^ . $2,019,970 

The whole amount of expenses during^ the same 

period^ besides paying for the purchase of the Mo- 
hawk Turnpike, building 22 miles of road for turn- 
outs, and paying severe taxes, was ^ . " - • • 707,694' 



Nett receipts in 5 years and 5' months $1,309,285^ 



The Gamden and Amhoy Railroad, By an official report from the 
eompany, it is shown that this road has earned its entire cost ini 
teven years; It has, however, had to divide it3 earnings with the 
Delaware and Rapitan Canal, with steamboats and wharves at it» 
two extriemes, co&ting 92,829,797, — on which (t had to pay divi* 
dends^ as well as to its own Stockholders, on a capital of $2,291,802,. 
expended on the Canal, and in steamboats, wharves, real estate, and. 
coal lands, 8929,055;. The canal, in fact, earning on fths of one 
per cent. 

The gross receipts over the Camden and Amboy 
Railroad, from 1st Jan. 1^33, to 31st Dec. 1839, was 84»637,535 

The g[ross expenditures during this period. 82,253,993^ 



Net receipts in seven years - - . . 82,383,54Jl 



Being more than the cost of the railroad \ and this too with but 
Kmited accommodations for the transportation of freight, at higb 
charges proportioned to other railroads. 

TABLB 8IIOWING TUA LBMOTQ OF RAILWAYS RADIATING PROBI, Ain>' 

U^ CONNECTION WITH, THB CITY OF BOSTON* 

Distances 
From Boston, via Albany, to Buffalo 

do. Portsmouth, to Portland, Maine 

do. Lowell, Nashua, and Concord 

do. to Providence, Rhode Island 

From Providence to Stonington 
Branch from Andover to Haverhill 
Dedham Branch 

Taunton Branch, and extension to New Bedford- 
Bedford and Fall River 
Norwich andWoroester 
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New Haven to Hartford, .36, and extension to Springfield 

24 miles, not completed 60 

West stockbridge to JBridgepOrt 98 

West Stockbridge to Hudson 33 

Troy to Shenectadjr 22 

Troy to Ballston % 20 

Shenectady and Saratoga 21 

Lockport, Iif iagara Falls, and Buffalo 43 

Miles, 1,203^ 
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INCRBA8B OF INCOME ON RAILHOADS, 

The following table proves that the assertion of the Chev. de 
G^rstner was correct — that Railroads which are not yet profitable 
may become so before long, and that those which now pay well 
will hereafter produce a stiU higher profit. 

Boston and Lowell, nett revenue, 1836, 80,800 

do. 1839, 149,100 



$59,300 increase in 3 years. 



Bost. and WorcesV. gross revenue, 1835, 119,100 

do 1839,231,800 



$1 12,700 increase in 4 years. 



Baltimore and Ohio, gross revenue, 1833, 1 95,700 

do. 1840,432,900 



9237,200 increase in 7 years. 



Camden and Amboy, nett revenue, 1833, 181,000 

do 1839, 427,000 



8246,000- increase in 6 vears. 



Liverpool and Man.'r, nett rev., 1832, 303,000 

do 18l39, 556,000 



•253,000 increase in 7 years. 



* • • . ■ 
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Columbia and ThiladeL, nett rev., 1835, 229,351 

do 1840, 449,267 



$2 1 9,9 16 increase in 5 years. 

Liverpool and Manchester opened Sept. 1830. } In ten jrean the receipt! had increated 

194a S 240 per cent. . • 

Grand Junction, '* July, 1837. { In three yean the receipta had increased 

1840. ) 90 per cent , • .' 

London and Birmingham, ** Sept. 1838. ^ In two years the receipts bad mcreastd 

1840. y 6fi per ceau 

Boston and Lowell, revenue 
from passengers 1837, $117,682 

1840, 145,953 



828,8 1 1 nearly 5 p. et. p. an. 



Income from freight 



1887, $63,137 
1841, 121,588 



Lowell and Nashua Income 
from freight 



•58,451 or 19p« cL p. ami« 



1839,818,406 
1841,. 56,764 



838,358 or 70 per ct. p. an. 

PROPOKTION OF EZPENDITirRB TO INCOIIE* 

NOlTHKBN BOADB — PASSXNOKBS AUCOST MXCLUBlVMLt. 

Qro»B Receipt Expense Tlirough Ptr etnU 

per annum. per au' paeeengere o/expenee -'^. 

V '4 .*! niy»,* ptronmim. ongroe» DMdend 

*iWi/e#. r^ -4.;?P 41^ ^ reeeiptt. in 1839. 

Utiea and Schenectady, 78 ' 400,700 '. 113,700 ' 130,000 %• 88 II p. cU 

Ulica l^id Syracuse, 63 251,200 69^30a . 182,000 87 1-3 |1 

Mohawk and Hudsonr 16 150.500 jb 68,000 \a: 188,000 . 46 1-4 7 

Camden and Amboy, 02 665,300 258,000 182,000 1 89 7 



$1,487,700 508,000 Average 34 1-4 per esQt 



BASTCBK aOADS—ABOUT HALF OF BKCSXPTS BXDrO FOB FaXIOHT. 



Boston and Lowell, 
Boston and ProTidence, 
Boston and Worcester, ; 
Taaoton Brancbi 
Eastern Railroad, 
Nashua and Lowell, 
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$1,024,500 



485,900 Average 42 1-8 per cent 



SODTHSBN B0AD8— BECEI7T8 JfAINLT FBOSI FlVieiiTi SZCXPt TWi LAST AMD FXB8T. 

Bait, and Washington, 40 802,700 86.800 _^^..,_^ 48 7 p. ct. 

2 



iff bafUfriaig XacU J(Uttai^ iojtmlroqd^. 

Baltimore and Ohio, 68 433,000 230,200 

Oaorgia Central, W 113,500 34,400 

Georgia Railroad, 87 (-» 184,60Q. 70,300 

Bait, and Philadelphia, 93 490,600 164,100 

$1,424,600 634,200 Average 44 1*2 p^r cent 
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From the above ifariety of proportions borne by the general cx- 
penses to the gross receipt* uf railways^ we. gather that 40 to 45 
per cent, would be a fail? average for the roads here enumepaledl 
leaving 00 to>G5ii per eesit. to pay interest •» leans and dividends 
on capital. But i^ should be remembered sdso, that at very little 
over that ratio ofexpeixditure, aliHrger business could be done, and 
larger profits divided^ This idea will be more clearly conveyed 
bj stating (he factt that on the Gkand Junction railway, in England 
the cost of motive power was* reduced 845,000, and the receipts at 
the same time incre^Nied ,$70,060 in the year 1840;. a# compared 
with 1831K This and sotne other English poads justify about the 
same average ratio of expenses, of 40 to 45 per cent., but they are 
there burtheoed with government dues, etc.,«from which our roads 
are comparatively free. 

CAPACITY OP RATLKOADS FOR FREIGHT. 

Toishowtshe immense capacity of a railway, having the draw* 
back of grades of 50 feet, at which stationary power is used, for 
carrying freight and passengers, we cite the SHockton and Darling- 
ton in. England, over which there passed in*, one year,. 

?bO,000 passengers.. 
e00,b00 tons, 

« 

principally Qoal, which ib carried 25 miles,, ^bout,^ at a itate exactly 
equivalent to> $2 p^r tony for LOO miles.^ It make)! 14 per centi. 
clear, and divides 10 per cent., 4 per cent, being reserved as a^ 
sinking fundv. The price of the stock is £275 for £lOO'paid. The 
loads per trip* carried over this road are abouX 65 tons pett of coal,, 
of which they make three per day. The weight of rail on. this road 
which has been in operation fifteen years, was origioallf only 28 
lbs., but it haa since beeh' increased to 64 lbs pep yard.. 

eAPACITY OF LOCOMOrrVBS IKIR FREIOBPP BVSIlfXSflk 

Trial, loads on the Reading Railroad^ at an average speeds of 13' 
miles an hour. Engine weighing about^ eleven tons. 

1840. Engine. * No;o£oar8. BbUofflbuK Tons of Tout, Nett 

3 VKhaeU. \ s . iron, etc. load freiKbt.- 

Jan. 8 The Gbwan & Marx 5T 1573 66 21 J 

•* 15 Tbo Mimcrva. 85^ 1227 72c 2lt* 
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Q8S9. 

f eb. 20 The Gowan & Marx ' 111 200? 78 268 

6 wImsIs. 

Mar. 6 HitchiiM & Harrison IBS ]5S8 70 228 

0841. ' 

JFeb. 5 do 10^ 1479 104 251 

Feb. 9 do 1^5 1318 177 308 

CXPBNflE OF TRANSPOKTUVO 200 ^TONS OF COiLL. 

The trip to and from the coal mines to occu]5y two days^^-in 
trains of 50 cars, at 4 tons each. No allowance is. made in the fal- 
flowing calculation for back freight. Repairs of engine ^nd cari^ 
^ual to a renewal every four years; ^ . 

At an average of 2i tons of coal for the locomotive for 
leach 100 nilesj at an average of $2^ per ton, would be 601,95 

Engine driver's pay per day 82. Fii^nan's 81^. OH 
i gallon $1, 4,50 

Aepairs of engine iper day at a dost of 6,000, 6,75 



Expense ef locomotive per day, $17950 

EspeBte of a car uper day at a cost of about $250 per 

<caal ear« vizc— ^-attendftuce, onejnan to ten cars, 9^*25 per 

«day, i« jper csr^ 0,19] 

Oil I of a pint at 90 cents., per gallon* 0,9^ 

R^airs to a coal car per day, 0,30 



ijiiiki 



. Expense of one car per day, 80,52 
Daily expense of an engine as •above, $17^0 per dajr ^ 

for two Jays, $35,Q0 

Daily expense of a train of tifty <3ars for two day^ 52,00 



Total expense of locomotive, and train of 50 cars'-per trip, •87^00 
These expenses incidental to transportation are less than 50 cetats 

per ton, for a run of 188 miles, Without taking into cOMideration 

4he return loada.^ 

COST OF TRASrSPORTINd PASSENOERS. 

TheUtica,and Syracuse Railroad, 53 miles long — flaft bar — car- 
ried 122,000 f>assenger8 in 1840 at e total expeme of ^00,400. 

.Equal to 57 cents each. 

.The Utica and Schenectady Railroad, 78 miles long — flat bar — 
tcarried 1S5,000 passengers at a<:ost of $87,400, or 07 cents each* 

iVoti. — These charges include tdl expenses of repairs of Road, Mo» 
tewk .timiiuke, (he!, falariai, oil» etc etc 
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TRA8PORTATION OF FKE|OHT IS PROFITABLE. 

In England, abundant proof has^een furnished upon this point ; 
but we ^.111 cite the experience in the United States, from reports 
made in 1840, by distinguished engineers : — *' The opinion has gen- 
erally prevailed that a Road to be profitable, must have a large 
amount of travel, and that the only source of profit is the transpor- 
tation of passengers, and that, as a general rule, the freight of heavy 
commodities yields little or no profit. The experience so'fkr, on 
oar Road, demdnstrates in the most satisfactory manner the error 
Hf this opinion. : Our freighting business is more than double Xhtii 
of passengers and this mail, and this h$s tieenr done under the dis- 
advantages of having but one train for both purposes, aiid conse- 
^.quently keep up a speed altogether too great for the most advan- 
tageous transportation of freight.** 

L. O. Reynolds, C E. Central IL R, Cfeorgia. 
' ^ I 6an now state with confidence^ that wherever the transporta- 
tion is of a mixed character such as agricultural products, general 
^merchandize and passengers, and sufficiently large to justify the 
construction of a good Railway, that Railways wifl be found to be 
not only the most expedicous, hu the cheapest artificial means oir 

CONVEYANCE ALREADY KNOWN." 

J. Edgar Thompson, C. E. 
Report to the Directors ofCkorgia JR. JR. 

STEAMBOAT EXPENSES COMPARED WITH RAILROAD EXPENSES. 

Cost of Boat, 970,000, at 7 per cent., $4,900 

Wear and tear, 12 per cent., 8400 

Fuel, 220 trips, 40 cords per trip, 8300 cords, at 95 per cord, 44,000 
Insurance on 70,000, at 3 per cent., 2,100 

Oily tiller-ropes, packing, etc., 2,400 

Wages — 1st Captain, 81,500; 2d Captain, 8600; 2 Pilots, 
•800 ; 2 Epgineers, 1 1,000 ; 6 Firemen, 9960 ; 10 Deck* 
hands, $2,000 ; Steward, $400 ; 12 Assistant' Stewards, 
$1,440 ; and Bar-keeper, $400 — ia all 9,100 



70,900 
Deduct interest on capital, to put it on an equal footing with 

the Railway, 4,900 



Average trips per season of eight months, 220, equal to $3^0 
per trip of J 50 miles^ $66,000 

The above then, brings the cost of running a Staan^KMit on Iha 
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Hadson River to f 800 per trip of )50 miles, or lit 92,00 per mile, 
being $1 for each passenger-^Reduce the estimated expense 25 per 
cent., and there still remains 75 cents for each passenger. . 

A Locomotive and Train, equal to the same number of passen- 
gers per trip, including all expenses, and including an allowance 
for repair of road, but excluding interest on capital to fully cover 
all expenses, $80 per hundred miles, or at 80 cents per mile, being 
40 cents for each passenger. 

In Mafssachusetts the average cost par train per mile, where fuel 
is comparatively dear, is 85 cents. In Georgia the saqoe average is 
Gl cents per train per mile, vrhere fuel costs less, 

COMPARAmVE BISK OV RAILBOADS AND STEAMBOAT TRAVELUNG. 

Mr. Lang, in ^ rieport to the London Board of Trade, shows by 
a niimber of facts, that Railways a,re the safest of all modes of con- 
veyance, and more particularly safer than Steamboat travelling. 
From Jan. 1, to July 1, 1841, only three lost their lives from causes 
beyond their own control. Two suffered from their own folly and 
negligence— 5 were trespassers on the Road, and the remaining 20 
were engineers, laborer^ or Workmen on the line of the Road. The 
number of passengers travelling was'9,122,000. The distance trav- 
elled was 182f440,000 miles. The number killed from causes ber 
yond their own control being three, or one to 9>040,666 passenger^, 
only one passenger lost his life for each 60,813,3^3 miles travelled. 

COST OF REPAtRS FOR LOCOMOTIVES. 

S ^^ ^ 6 on Georgia Railroad run 71,624 at a coat of 

•fl [u do do 110,640 do 

S'S, ^ S Utica and Schenectady, 145,860 . do 

• Q I 6 on Columbia R. R. run 176,782 do 



,9 





" ^ ' Cts. 


|5,4S3 


orpermilfl 7,10 


16,792 


do 6,14 
do 6,8i 


9.992 


7,389 


do 4,18 


623 


do 1X» 






8 on PhiU and Balu run 43,063 xio 

2 on Phil, and BalL^mn 44,530 do 787^ , do ' i,76 



) 



» • 



> 10 on New Jeraey R. R. ran 69,033 do 2,966 do 



f '■ 656,684 33,892 average about 5 ctf. 

ner mile fox hAgh 
vcIocUUm, 

• - 

SUPERIORITY OF RAILROADS TO CANALS. 

To correct the prejudice still exisiting in the minds of some per- 
sons we show the following data that Canals are more costly than 
Raihroads. 

Piri>lic documents bat rarely meet the eye of th^ general reader 



fl4 



^mfortofti Ti^Os KOaiing toSaSroaBt. 



Mod private comiMuiiM father mystify thah go into tleiaits, anfl tlie 
public never derive. a dear idea from them. ^Railways and eanak 
are alike implicated in. this charge of want of distinctness in<thek* 
reports. 

^ We refer to the annexed oflUcial statement, to bring the reader 
(better acquainted with the numerous items of expenditure on a 
«canal, which are Supposed by many to be a mere trifle. It should 
'dispel such a delusion. And we ask of him, having first the leading 

features of the railway •and canal well fixed in his mind, whether he 
''is not struck with the ^comparative exemption from the ordinary 
• causes of wear and tear of the former over the latter, and of the 

constant exposure of the canal to -constant breaks 'and to be peri- 
KKlically swept away by freshets, while the railway is, or can be, 

generally placed aloof from such accidents or danger, and is^ never 
^dormant, but actively eivployed the year through. 

fSOV^fflUfSNT OF fHE DIFFERENT HBUD^ OF CSPElfmTURS Olf THIRTT- 
•fPWO BOLES OP THE CWAMPI^AIlf CANAL, IN CHAftOE OF THOS. A* 
vSHBRWQQPf. 7^|l XISARfBNDINO 80tH SBf?;^ .1838. 

Total cost. 
Stfoclates or Work. Whole No. ,of Repairs 

CiOcks, * 

> Lock lending, (exclusive ^of oil,) . 

Oil for locks, 

TTew lock gates, 

Waste weirs. 

Culverts, cost of old estimated^ 

Parm bridges, 

Hoad bridges, cost of efld estimated^ 
-Repair hig scows, 

IfOck houses, store houses, and boat i(heds. 

Timber sheds, and moving timber. 

Raising and repairing tow-pate and berm bank in- 
cluding repairs toi^lope wall,. 

"Cleaning out bottom of <canal during spring repairs. 

Dams, 

New slope wall. 

Docking, new and old replaced, cost ^ef old esti<- 
inated, 

Repairs of breaches and watching eanal, 

Tools' shovelSt picks, crowbars, mses, wheelbarrows, 



5» 


^mO 54 




^112 55 




4^ 16 




754 86 




15 53 




792^45 


10 


2,283 76 





«,840 01 


5 


6405 6 


4 


16 22 




40 05 




4,721 42 




1,051 03 




376 99 




1,543 27 




6,289 60 




269 37 


% 


W4 91 



Important Fac^ SekUins ^ Xailroadr^ 18* 

tKher works of consequence which do not come under 

any of the above headsc 

Buildingftwo-path wall at Whitehall^ between canal 

and creek, 5^33X50^ 
E-xcavating rocfc and eartb above and; below nen^' 

lock on Woodiercek, r,505 (W 
Excavation for deposite of streams* emptying into* 

canal at Dunham, 644- Ift^ 

Building one new and repairing old erane, 314^ 57 

Removing old embankment at Whitehall, 288 88 . 

Building wall at Emprey's Waste weir, 244* 84 

Repairing guard gates, 4t Ot 

Excavating. slate near Baley's, 204^88 

Superintendent's salary $850, and»cterk hire 100 50;. 1,049* 60- 

MJscellaneous,^ . 866* 59^ 

1 ^ 

Average; 61,^75 per mile, IN0,809 •65^ 

The canals in Pennsylvania partfcnlarly^ are more exposed to 
damage and delapidation than most others^ nearly allof them run- 
ning.parallel tO' rapid streams. The Erie canal, exempt fVom thiss 
dimgeiy has been' enabled to* show a better iiurplu9,. and a lower 
average of annual repairs, which is made only STDOto $800 per 
mile per annum^ by the official repc^rts from 1820- tt> 1638 ; but 
much' has been seemingly saved since 1835 by the enlai^ment, the 
more strongly ui*ged by its advocates on the ground of the neces- 
sity there would soon be fbr renewing all its /oc&Si which with alE 
canals>.are fully if not n^ore expensive than (he renewal of the sills: 
and bridges on a railway were good drainage and good care obtains^ 
The annual costliness of the Pennsylvania canals is^xhibited in the 
call for appropriations in 18411' by the Canal Commissioiieps, a» 
follows : 

General mahiteniiiice and repairs, m- 

duding 8150,000 estimated damaso 

to Deleware Division by freshet of 

Sih of Jan., 1841, ^ on 650 miles canal, $1,072,000, tolls in 1840, 680,000^ 

General repairs to railways, 82'Col* 

umbia and 36 of Portage, l18 " railway, 118,000, •* •" 888,000* 



ai, 190,000 ai,106»400' 

B^ing equal tp $1,650' per mile- fbr* the canals, and' 91000 per 
mile for the railways.. Shich is t>ie contrast^ of expenditures and 
receipts^ which Aiily refutes the claim of some that there is less wear 
by water than* on; iron ; the foriner' being always reputed among 
the most destructiv«e of elements.. R excites only regret, indeed,« 
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that a system so ill adapted. to the character of our. coimtrytiMl 
climate, should have beea so heedlessly pursued. 

DEFICIENCIES IN ^THE HEW YORK AND PElf » 8YLVANI A CAliAItS. 

i\bd Voifk StaU Length in Deficiency from Pennyltania Lengths » DeJSciencyJrom 



Canals. 



miles' 



Oiwego canal, 38 

Cayuga and Seneca, 23 

Chemung canal, 39 

CtockeA lake, S 

Cbenaaso, 97 
niack River (unfinished) 33 

Gtoesee Vtdiey, 35 



eemmencemenl to 
1840. 
268,574 
146,497 
241,144 
69,S17 
479,560. 
B8,71L 
122,195 



Stale Canals, in miles. 

Juniata Division, 130 
Western do 105 
Delaware do 60 
Susquehanna do 39 
NorthBradchdo 7? 
Weitem Branch do 72 
French Creek do 45 
Beaver do 25 



essunteneemsiU 

to 1840. 
101,076 
1,821 
51,866 
172,623 
327,066 ' 
372,878 / \ 

129,211 -.; 

'128,158 



278 1,386,495 



949 1,284,597 
Tkete deficiencies include interest on cosL These^deficiencies exdude intMtst on cost. 

The mode of stating the accounts, either in Pennsylvania or New 
York, is not very strict, as for instance in the latter State, a recent 
loan of $50,000 for rebuilding the lyooden locks of the Cheftiung 
"canal, and several other hems, are charged to funded debt^ and the 
now work io locks, aqueducts, etc., on the Erie enlargement, is in 
lieu of repairs that must otherwise have been incurred. These 
large deficiencies have undoubtedly been assisted by the totally 
inadequajte business for these particular canals, but bad they been 
railways, even of 4he early imperfect structure, the result could not 
have been so disastrous, with their qtiadruple resource in freighti 
toU^ pass^ngerSf and the nutil^ perenniaL 



Report on Dr. Earle's Pa?csss< 

Sir,— The following documents will^explain themselves, as they 
are of a character to ititerest many of ybur readers. ^They ari 
transmitted for insertioa in the ** R. R. Journal" by 

Your oVt serv't, 
Edward Earle. 

** OrDU ANCE OfFIC^P, ) 

WashingtoDi Jan. 12» 1843." \ 

** Hon. J. C. Spencer, 
Secretary of War, 

Sir, — I have to acknowledge the receipt of a letter from the Hon. 
R.. H. Bayard, of the U. S. Senate, requestingi. to be informed of 
*' the result of any experiments that may have been made tinder the 
auspices of the Department in relation to Dr. Edward Earle's meth- 
od of preserving Timber and Cordage, together with the opinion of 
the Department, or of any of its officers, as to its practical value" 
—the same being referred to this office for a Report. 
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*• 

The great cost of GoTenunent Carriages and the difficulty of 
obtaining suitable timber for their construction, induced this office, 
early in 1840, to consider whether the interests of the service eonld 
not be promoted by the adopting of measures to prevent their de- 
cay, •* Kyanizin^' and Dr. Earless process •* were boih duly con* 
sidered, and the great expense of the former led to the use of the 
latter by authorjty of the Secretary of War* Since the Summer, 
of 1840, about 70,000 cubici feet of timber have been cured at the 
Watervliet Arsenal, the greater part of which is deposited in store 
for future use. The exact cost of the operation cannot be stated, 
but it is believed to be about cents per cubic foot^ and one and 
a half cents for the use of the patent right. 

Sufficient time has not yet elapsed to prove the value of the pro- 
cess by the trials of gun carriages ib service, but during the period 
of operations the person charged with supervising the curing of the 
timber (Mr. R. M. Bouton,) has made some experiments which are 
set forth in a printed paper published by Dr. Earle, which is hereto* 
appended* 

Afr. Boulton is a ra»n possessed of nnsch more science than iff 
usually found in such a first rate practical mechanic, and full reli" 
ance may be placed in his statements. ' 

Upon a careful examination of the subject, which its importance 
to this office, in a pecuniary view at least, seemed to demand, I have 
formed the opinion : 

I. That the impregnation of timber with the sulphatesof iron 
and copper may be efiected by its immersion in a proper solatioD 
oir those minerals at a ihoderate heat, and with timber of any size 
or length, 

3. That timber thus cured will be in a great measure ineorrupti' 
ble, free from the attacks of worms, and n'om dry rot. 

3. That its strength is not reduced, and its toughness or fibrouv 
texture is improved. 

4. That the cheapness of the process, united' to its beneficial 
effects, promises h great reduction in the expenditures for such ob^^ 
jects as are susceptible to its use, among which canvas and cordage 
seem to occupy a prominent place ; — and, finally. 

That this process will furnish the desideratum for the preserva-^ 
tion of many things to which it is applicable, and should be patroo-* 
ized by the Government. 
The letter of Mr» Bayard is returned herewith. 

I have the honor to be, sir 

Very respect fullyr 
Your ob't servt 
G. TalcwPt 
hu Col. Ord.'' 
(Indorsed)^ 

•• Navy DspABTMEirr Jan. IT, 1843." 
^ I unhesitatingly express my full concurrence in the opinion 
and recommendation of Col. Talcott within given. I have no doHibt 
that Dr. Earle's process might be advantageously applied to a great 



▼artety of materials used in the nayal senrtce, and that the saTing 
to the countiy would be iAcalcujabiv grater than the coat I there- 
fore strongly recomuMod theadopuoa of Dr, Earle's process, i^>qq 
«uch termtas aiay be considered fair and just between him and 
4lie counny. 

A. P. VvrnxinT 






RaraaT. - 

Ax a meetiog ef the Presideot aad Managers of The Philadelphia and 
Readiag Railroqd Company on the 4th day of Jaikaary, 1843, the fellow- 
iog Report was presented, approved* and ordered to be printed for the use 
of the Stockholders. 

To ike President and Managers of ike 

PkUadelpMa and Reading Railroad Company : , 

Gentlsmen, — Id accordance with your resolution of the lOlh inst^ I 
bave the honor to present lo you the fouowing Report : — 

The entire line of the railroad, between Philadelphia and MoqntCar* 
bon, as the Board are aware, was opened for the transportation of freight 
«d] pas3engers, 0(\ the 13th day of January last ; and on the 17th day of 
May following, the branch for the accommodation of the coal trade on the 
Delaware was opened to the Company's wharves at Richmond. 

On the opening of the road to Mount Qarbon, the transportation of coal 
was commenced, which increased on the completion of the Richmond branch 
antil limited by the number of cars and engines then owned by the Com- 
pany. A cantract was entered into on the 3d of March, for one thousand 
coat cars, a large portion of which it was expected would have been delir 
ered in time for the foil trade ; and contracts were also made with several 
different establishments for engines sufficient for their transpo^rtation The 
coal cars to be furnished under this contract, were not received as early as 
had been anticipated by the Board, and some of the engines are still unde- 
livered. The consequence was, that the force on the road was entirely in- 
adequate to the trade that ofieired. In addition to this, althoOgh the main 
line of the road was completed, there were numerous additions, such aa. 
extra tracks in the coal region, and at Richmond, proper connections with 
the branch roads, and sideings, for the passage of the trains on the road, etc., 
w4)ich were in an unfinished state duiing the past season, and the want o 
artiich would have been as insuperable a bar to a large business, as the 
l^antfjof cars and engines. 

' ift th^ -month of August, when the force on the road was being rapidly 
' 'ilicf'«'ased^ and there was a prospect of realizing, to some extent, the expee- 
.s f' the friends of the road, the operations of the Company were sns- 
A by the destruction by fire, first of the bridge across the Schuylkill at 
%ae falls, and shortly after of the bridge across Mill Creek. These strncturea 
were rebuilt, and the trade to Richmond recommfnced on the 13th of Oc- 
tober, and from that time until the close of the abinping season, a regular 
eoal business was done, to the extent of the cars and engines on the road. 

-Sooie disappointment. has no doubt been experienced by the Board of 
f ^79 in consequence of these vexatious interruptions and delays in 
e* 'jicing the transportation of coal, but to some extent thev were rea* 
a^ # to have been expected. The contractors for boikHng the coal cara 
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were energetic and efficient »en, and did all m tHeir power to complete 
Ibem as speedily as poeeible ;^ but it was not prohoUe that they coaid oIk 
tain the requisite amotioi of crn»beiv t)f suitaUe description, far to large a 
contract, much, if at ail within the tkne which their comracts admitted ; and 
experience has shown, thai we cannot alwoys rely on our locomotive 
bnildera^ for the delivery of engines within, ihe time specififed by their 
agreements. 

These difficulties, it is believed, are bow to a great extent overcome. 
The road between Reading and Meant Carbon, which, from havii»g been 
laid in the winter, was not in as good condition as could be desired, hus 
been greatly improved, and the. whole line of track from Mount Carbon 
to Richmond, and to the Columbia Railroad Bridge, is 'now in good con- 
dition. The bridges throvghout the line, have been thoroughly examined, 
and every thing done whicn seemed bkely to add to their permanency an^ 
durability; they are now in good solid condition with the exception of the 
one across French Creek, at PhcenixTille, which, in Consequence of the 
spans being increased beyond what was anticipated at the time of framing 
it* has proved less permanent than the rest Such improvements are now 
being made to it, as will gire it the required strength. In rebuilding the 
bridge across the Fails of Schuylkill, only about one-third was rebuilt x)u 
the original plan, the balance being of trusswork, supported by the piers 
and intermediate trusses. The timber for rebuilding, permanently, this 
portion of the work, is now being delivered, and will be speedily framed 
and in readiness to raise, but the present structure will stand any ordinary 
freshet. Daring the past summer, the track has been doubled at four suita- 
ble points, for a sufficient length to pass tw9 of the longest coal trains at 
each point, afibrding .with the double tracks previously laid, accommoda- 
tion for the. passage of ten or twelve trains per day in each direction. Ad- 
ditional tracks are being laid at Schuylkill Havan and at Richmond, and 
Ihetrusswork is being biiilt on four additional wharves, so as to afford 
every facility for speedy shipment. Arrangements are also making for 
some additional, water stations, which will probably be required by the 
trade of next year, and for increasing the capacity of those already built. 
by the introduction of constant streams, wherever they can be commanded 
at any reasonable cost. 

There are at present on the road twenty-four engines, (eight of which are 
calculated for passengers and light freight, and sixteen for cohI, etc.,) and 
eleven hundred and thirty coal cars. The engines are sufficient for a 
business of six trains or about one thousand tons per day. In addition to 
these, a contract has been entered into wi^h the Loci's and Canals Compa- 
ny of Lowell, Mass., for twelve engines and four hundred and fifty cor^i 
cars, which are progressing rapidly, and will probably be delivered in tb- 
course of next spring. When this contract has been completed, togethei 
with two engines now building, and nearly finished, by the New Cs^le 
Manufacturing Company, the force on the road, for the transpqftfiti^ ^ 
coal, will be thirty engines and fifteen hundred and eighty cars.leqmill;^.'; 
about ten trains, or a business of about 1600 tons per day. Thibet, 
thought, will be about as large a business as can well be accommodtft^ 
until some continuous portion of the track can be doubled ; and it 19 ex« 
tremely desirable that this should be done as soon as the arrangements oi 
the Company wiP admit of it. If a double track was laid between Readinsr 
and Pottstown, a distance of eighteen miles, (of which ^troare already laid. >/1 
the trains from each end of the line could be passed in this distance > 

not only would the capacity of the road be greatly increased, but ttiis s 

and trregtttaritiss which the best management on a single track cat 
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ways prevent, would be nvoided. Tb6 increajBed number of engines on the 
road will render it necessary to add to the workshop at {leading in the 
course of next sumnter. The present building was erected with a view to 
its extension whenever the trade on the road should require it 

Prom the" causes mentioned in the beginning of this Report, the coal 
business done on the road during the past year has been much less than 
was anticipated, but nothing . has occurred at all calculated to shake the 
opinion formed of its capacity, as to the amount of business that can be 
()ooe, or' the cheapness of transportation over it The greatest number of 
coal trains yet passed over the road per day is five in each direction; a 
•mail number, it is true, compared with the anticipated trade of next year, 
but these were all passed at one point (Reading,) and the dpuble track, now 
laid, will admit of the passage of at least double that number with nearly 
equal facility. The performance ofthe engines during the past year leaves 
no doiibt of their being fully equal to their estimated power, their usual 
loads being from one hundred and sixty to two hundred tons. The exper« 
ieoce oftha past year also confirms the opinion tha| the cost of transporting 
coal froth Mount Carbon to Richmond, will not exceed 50 cents per ton; 
at present it would appear to be less, but allowance is to be made for the 
Mrs and engines being new, and requiring less for repairs than ihey will 
afler having beeu some time in use. 

Theamount of the receipts of the road for the year ending 31st iDecem* 
ber, 1842, as near as can at present be ascertained, are about $200,000, and 
the expenses for the same period about $1 18,000. A general and detailed 
suitement of the working of the road, amount of business done, etc., will be 
made out and presented to the Board, but cannot be completed in time for 
the meeting of the stockholders. 

From the preparations now making in the coal region, and the great 
demand for the Company's cars during the past year, there is every reason 
to believe that when the shipping season commences, there will be few, 
if any, of the unemployed at the rate of freight now. charged; should this 
be the case, 300,000 tons would seem a very safe estimate for the amount 
of the coal business of next year. The receipts of the road for the past 
year, from sources other than coal, are about $140,000, and as it is the first 
year since its opening to Mount Carbon, and has been one of extraordinary 
depression in all kinds of business, it is probable that the receipts from the 
same sources for the next year will not be much less than $200,000. 
Should this estimate of the business of next year be correct, the receipts of 
the road would be about - - - * $630,000 

Probable expense for the same period, - r - 220,000 

PiobablenettreceipU for 1843, - . - $410,000 

g^ " A statement of the number of cars, engines, etc., now on the road, and 
^*::20f those contracted for but not yet delivered^ is herewith presented. 

1 have the honor to be, 
f:^ Gentlemen, 

'1^ Your oWt serv't, 

^ Wirt Robinson, 

Engineer and Gen. Supdt P. & R R. R. 
4 December diil, 1842. 
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Cost of T^ran stobtation on RAlLROADi* By C. Ellrt Jn^ C* E. 

ON THE VALVB OF TIME. 

In estimating the cjost of transportation on raih*oad9 1 have taken 
no account, in the preceding numbers, of an item which is general* 
ly considiered of great consequence in determining the result; viz. 
tike value of time. Speed is the peculiar advantage of railroads, and 
one which is certainly sometimes deserving of much consideration 
in the administration of the work. I propose to estimate its real 
value, as nearly as it can be done, in the transportation of passen- 
gers and merchandize. 

First, then, what are we to regard as the measure of the value of 
time on any article of merchatidize ? Is it not the interest on the 
capital invested in the commodity, at the rfite at which the pro- 

Erietor estimiates his profits for the time, added to the rate at which 
is goods depreciate m value in consequence of detention on the 
route ? ♦ 

If this be trjue-^nd I cannot well perceive what other value 
than this the^ time lost in their conveyance can possess-^-let us en- 
deavor to ascertain to what it will amount under diflerenf circum- 
stances ; and for this purpose we will represent by 

r the rate of interest, and depreciation of the value of the goodis, 
per cent, per annum ; - 

P the value in dollars of one ton of the commodity ; and 

V any velocity of transportation in miles per hour. 

There are 8760 hour^ in a year ; and if we represent thi^ num- 
ber by 171, the interest ana depreciation of the value of a ton of 
goods, in the space of one hour, ivill be expressed by 

loom' 

and during the time the goods are carried one mile at the velocity 
y, it will amount to the sum 

Pr 
lOOmV 

This interest and depreciation, for any other greater velocity V. 
.will be for the time consumed in traversing one mile 

Pr 

100 i?i V; 

and, consequently, the difference between the values of the two 
velocities V and. V' (supposing that the time afid speed be well 
employed, and that the engine drivers do not waste at the stations 
and depots what he gains on the route,) for each ton and for one 
mile, will be ' 

Pr /V— V\ 
100^ V V' V #• (K) 

This expression represents the amount which the mods would 
depreciate while passiA^ ov^t one mile, at the velocity V, over mod 
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nboTe their interest and depreciation while traversing the same 
distance at the velocity V ; or the additional sum which the own- 
er of the goods would be willing to pay to have them carried at the 
speed V instead of the slower rate V, 

Now let us apply this equation to the transportation of coal, and 
assume for the velocity V that which would be likely to have place 
on a railroad, or ten miles per hour ; and for that of V theordinary 
speed of a canal boat, or two and a half miles per hour ; for the 
value of the commodity, three dollars per ton, and for the value of 
the capital employed in the trade, 20 per cent, per annum. 

How much per ton per mile would the value of a speed of ten 
miles per hour exceed that of two and a half miles I By the equa- 
tion we have here 

. _£±.?L_( 10ir£:?\ _i;.of a dollar, 

8760 X 100X10+2.5/ 48666 

or a fraction more than the fiflierh part of one mill per ton per mi|e. 
It would appear, then, if this process be correct, that their is but 
little encouragement to toar the road, and oars, and engines to 
pieces— augment the risk of accident, and increase the actual cost 
of transportation lOO per cetit. — for the purpose of delivering 6oal 
a fbw hours sooner than it might be efle6tcd on a canal at a speed of 
two and a half miles per hour. ' If the value of the coal be not more 
than three dollars per ton at the miiie, and the value of the capital 
engaged in the trade not more than 20 per cent, per^annum, the 
difference to the proprietor could notamount to more than ttie^i^ 
partofone,cent per ton for the whole time consumed in traversbig a 
space of 1 00 miles. • 

Again, let us suppose that the article is flour, of which the values 
is sit dollars per barrel ; and let us, at the same time, assume that' 
the depreciation would be 100 per cent, per annum : which is 
equivalent to the supposition that it would be entirely destroyed if 
it were detained one year on the passa|;(e, and that the depreciation 
is uniform during the whole period. We will also suppose that tHe 
speed on the railroad is infinitely great, or that a mile might be 
passed by a locomotive engine in a space of time so short as to be 
wholly inappreciable ; while the speed with which the same article 
woulj be transported on si canal is, as usual, two and a half miles 
per hour. 

What 14^ the value of the time lost on the canal in this case? 
Here we have r = 100, P == 6, V' = infinite, and V = 2,^; which 
quantities being substituted ia the equation yield 

lOOx 6 . 1 1 i,^ J „ 

-— ' — = of a dollar, 

8760+ 100 -21 8650 

or about the fourth part of one mill per mile per barreL 

This will be recognized as rather an extreme case ; but still it 

does not justify a high speed, — fbr three mills per ton p.er mile is 

generally not very perceptible among the quantities which enter 

into the aggregate expenses of a railroad line. 

Let ut next ikuppose the commodity to be groceries — such, for 
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Instancei as sagar and cofiee — of which the value may be assumed 
at two hundred dollars per ton ; and that the interest and depre* 
ciation are equal to 20 per cent, per annum. In this case will find 
lor the difference between the value of a speed of ten miles per 
hour, and one of two and a half miles per hour — betw^n the speed 
of a locomotive and that of a canal boat, 

.^^^^/i2r-^J\ J-of a dollar, 
«760 + 100.\ia+21/=730 

or about one and a third mills per ton per mile. The difference be- 
tween the value of a speed of five and one of ten miles per hour, 
would not in this case have exceeded a half mill per ton per mile. 

A high speed, then, is not justifiable in the transportation of gro« 
cerie's for the purpose of saving time in the deliverv of the freight. 
If it be adopted at all it must be because the condition of the road, 
or some other part of the business which it accomodates, renders it 
imperative, or becaose the injury which the work sustains in con* 
sequence of the greater velocity is not properly appreciated by the 
parties in control of the line. 

We will next take the case of dry goods, of which the average 
value mav« perhaps, be assumed at 2,000 dollars per ton; the inter- 
est and depreciation will again be put at 20 per cent., and the res- 
pective velocities at two atKl a half and fifteen miles per hour. 

Bv the formula we have, in this case, 

-^?a±J£./lfcHiWlof a dollar, 
8700 + 100 \15+2j/ 6C 

or one cent and a hgl/per ton per mile. 

This sum is nearly equal to the actual cost of transportation on 
a road in good condition ; and it is therefore apparent that in the 
conveyance of trains composed exclusively of the most valuable 
good% a greater vel<)city than two and a half miles per hour is al- 
ways proper ; but when it is rjBCollected that there is never more 
than a very small proportion of the merchandize passing over a 
line, which possesses anything like the value here assumed— 2,000 
dollars per ton— the adoption of a higher velocity must still be re- 
garded as of very doubtful utility. Even in the case pefore us — 
where the value of the goods is assumed at 2,000 dollars per ton — the 
difference between the value of a speed of fifteen miles per hour and 
one of six miles per hour would not amount to a half cent per ton 
per mile — a sum which woukl by no means justify a higher speed 
even if the train were loaded entirely with such goods. 

*lf we apply the same method of computation to the conveyance 
of passengers, and estimate the average value of the time of all the 
individuals in the trains, at twelve' cents per hour, we shall have for 
the difference betwe^ the value of a speed of fifteen miles per 
hour and the usual speed of freight boats un canals, or two and a 
half miles per hour, 

\2l.-^-^^\z=i4.centsper passenger per mUe. 
If the average time of all the individuals travelling be worth 
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twelve cents per hour, the charges on a road where a speed of fif- 
teen miles p^r hour is , adopted, may be four cents per mile higher 
than coutd be demanded on one where a velocity of only two ondHS 
half miles per hour is maintained. Of course there is a great dif- 
ference between the values put on their time by different individu- 
als; and of course too, there must be much uncertainty in fixing 
upon a general average. Bat twelve cents per hour (including 
the expenses incident to the trip) i^ by no means a high estimate 
for the time of all the individuals travelling in the pubjic convey- 
ances ; but yet, low as it is, it shows for the value of the time of one 
person — exclusive of virhat mere impatience would prompt him to 
pny — a /sum nearly two thousand Jimes greater than that of a ton 
of coal, thirty times greater than that of a hogshead of sugar, and 
nearly three times that of a ton of ordinary dry goods, transported 
at th6 same rate. 

We may perceive, ,then, why the superiority of railroads is so 
much greater in the transportation of passengers than of heavy 
freight; and how it may happen that a velocity which is in the 
highest degree economical when adopted for the convenience of 
travellers, may be ruinous when applied to the transportation of 
minerals and produce. Indeed it is difficult to over-estimate the 
injury which is infficted on the interests of stockhoIder8,-from the 
continuance of this evil in the management of railroads, although 
it has been materially abated within the last four years. The val- 
ue of the additional time which is consumed at the slower rate is 
absolutely unworthy of consideration in the conveyance of mer- 
chandize ; and the only question which ought to occupy the atten- 
tion of the directory is the reduction of tli^ actual expenses ^of the 
line, and the selection of that velocity which corresponds with the 
greate8t5)ossible economy* The great and constant effort should 
be to reduce the cost of transportation to the lowest limit* It is 
not railroa.ds nor canals that increase the trade of a country or add 
wealth to the districts which they traverse. It is the reduction 
of the charges for 'conveyance which these improvements permit, 
from which these great advantages arc derived. And high speed 
on such commodities ofiers no compensation for the high charges 
which it axacts. . 

These considerations are applicable only to the value of time on 
the goods transported. But the loss of interest, and depreciation 
of the value of the freight, are hot the only losses involved in the 
adoption of an insufficient speed. The value of the time of the 
train^ and of. the train hands^ is also to be considered, and enters 
into the complete expression of the actual cost of transportation. 
If the engines and cars, and the men who conduct them, do less 
duty than they might accomplish oy the adoption of a higher veloc- 
ity, the value of the time of the increase of stock and force which 
will be reouired to effect the same duty at the slower rate, must 
obviously be charged against that velocity. 

It id true that there are cases in which the speed to be adopted 
is governed by the necessity of accommodating a certain amoimt of 



Cost of i^ranspatiation Qtt Railroads^ tSt 

(facief,or makiDg room for a large passenger conVeyatkcie, whicb. 
coald hot be adequately provided for on a siYigle track, ^itbooC 
maintaining a speed determined by the circumstat)ce8. Qf eocfrs# 
the company must submit to this necessity ^ they must adopt a high 
teloeity where these or other imperative conditi<!ms exact it. Bd€ 
the question now is, what is the vahie of velocity or tktie, wheWr 
they have the power to exercise their own discretion in the selection 
of the speed ? 

In all such cases the slower the-motion of the traifi- the k3S8 ^ill 
be the expenses of »he company, unless it be reduced m> low thai 
the interest on the cars and engines which convey the freigbtf and, 
the loss of the time of the engine and train hands, more than^ cbm^ 
pensates for the reduced charges for repairs of the road and ma- 
chinery. 

We will designate by JF the value of the locomtiitive engine ia 
dollars ; by/ the value of the stock in cars for eaeh ton of freight^ 
by mf the valiie of time of all the hands in the train for one hour > 
and by q the number of tons of merchandise in the train. 

The value of one hour for the whole train will be, at Q per eem^r 

and if w6^ .represent this quantity by H, the difference between tbtf 
values of the velocity V and that of V, will be for each lon^ and 
for one mile 
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This is the difference per ton per miltf to tb^ company between 
the values of these velocities, wherj& no imperative conditiom oh* 
tain. 

Now let us see what value this expression exhibits under differ^ 
ent circumstances : and for this purpose we will put F = 5000 \ f 
= 100 ^ g ==^ 60 ; m =8760 ; m' = i, all which are very common 
values^ and suppose, in th^ first instance, that the business of the 
line may be transacted by an adequate supply of engines, men and 
cars, at some exce#dingly slow rate — as half a mile per hour — ho^f 
much more would it cost the company, in the value of time, to car-* 
ry the trade at. this rate, than at a speed of ten mile» per hour 7 

Equation (L) gives us v 

. ' H = llof a dollar, 

40 

for the value of one hour of the time of tlie train* This value of 
U. being substituted in equation (M) will yield, 

— ; ; "=i of a dollar, 

40+60' 10+ J SOOOO 

at nwre than one cent per ton per mile^ 

N^w, in this case, the value of the time of the tra!n,,exclu8ive of 
the soods, is equal tQ half the actual cost. of transportation on a 
well managed road with. ample trade ; and it ia perfectly apparent 

4 
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' tbat« eren overlookiDg tbc loss of time and depreciation of the pride 
of the goods, such a rate is wholly inadmissible. Bot let us apply 
(be equation to the determination of the difference of value ojf a 
speed of five miles and one of ten miles per hour, under ibe same 
eircumi^a^9« la this case equation (M) gives us 

_n_i!b:5=-^-of a dollar, 
40X50-104-5 2()000 

Or oniy one halfmiU per ion per mile — or less than the tythc of ibe 
aGtaaifitfibrence of cost— H^opsequent on the destruction of cars^ 
engines and track — ^risk of actident and daitiage of good9, incideni 
to the adoption of the greater vetocity/ 

> The whole difference between the value of a speed of live mile* 
per hour and one of ten miles per hour, will rarely exceed one mill 
per ton per mile, in its eflfect on the interest 'of the value of the 
train, together with the depreciation of the value of the goods con- 
♦eyed. However grcae, then, may be the inducement to carry 
passengers at a more rapid rate, there i» no sufficient cause for 
transpodating freight at a speed of more than five miles per hour, 
unletiM, as already premised, a higher rate is absolutely essential 
for the accommodation of all the trade which is commanded by the 
line — a condition. which, on ordinary roads in this countrj', very 
rarely prevails. 

We are not likely to overrate the injurious effect, or too strong- 
ly to deprecate the continuance, of the mischievous practice which 
still prevails in this country in the transportation of heavy commo- 
dities. The iron rails are rapidly destroyed by it; the wear and 
fear of the cars and engines are greatly augmented, and the use- 
ful effect of the power applied is niatcrfally reduced. There i» no 
corresponding advantage obtained. The value of the time which 
is saved is almost too small to oe estimated for the freight, and the 
value of the time lost by the train bears tio perceptible propojrlion 
to the iiijory which is done to the road and its fumitpre. 
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Extract from Address 



Delitmred at the close of the Twelfth Exhibition of American Man" 
ufactureSf held hy the Frardilin Institute of the State of PennsyU 
vdniOf for the Promotion of the Mechanic Arts, October^ 1848 ; by 
A. D. Bachf, LL. D.f Prof of Nat* Philos. and Chem. Universi' 

' ty of Pennsylvania. 

Prussia has undertaken tovhpw what an ^enlightened despotivm** 
may effect, and the results of her combined educational, military, 
political, and religious aystem, yet remain to be fully cieveloped. 
The tulers have had their preferences in regard to the encourage- 
ment of different departments of agriculture and the. arts. At one 
time, the silk Culture, and the manufacture of silk and porcelain, 
were especially patronized ; at another, brass and iron founding 
and the culture of the beet, and the manufacture of sugar from it. 
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The nimutiaD to which the government descends, may be perceived 
from the fact that licenses t-o follow trades and occupations, the 
results of which concern human life, (as those of the druggist and 
chemist, of the architect and builder, of the mason, and carpenter^ 
and even of the well-cligger,) can only be bad upon an eiaminaliott 
upon certain preliminary acquisition^!, deemed essential to the pros^ 
ecution of each. 

The recommendation of general measures for promoting the in* 
tcrests of the useful arts, is entrusted to a technical commissioii 
connected with one of the departments of the government. Aeo- 
•ciety is also permitted in Berlin which takes cognrzance of inven* 
tions submitted to it, which meets at stated times to discuss reports 
upon alleged* inventions or improvements, and under the nominal 
patronage of which ia monthly' journal is pid)Ushed. To provide 
for llie technicai'instructionof mose who ijntend to follow mechatt* 
ical employmente, schools have been established in many of the 
provinces, to be entered after the usual period of elementary in<« 
fitruction is passed, and before an apprenticeship is commenced, or 
<luricig its first years. The most promising pupils of these schools 
are transferred, after serving a portion of dbe time of their appren- 
ciceshipf to a central school, at BBrltn, where (hey receive, free of 
expense, instruction in the branches which may fit them for the4M> 
cupation of machinists, founders, and the like. Architects, boildeni, 
and engineers, have a similar public institution, for the preparation 
of the fliembers of their professions; The Trade Institute of Ber- 
lin turns out annually a class of well educated young men, whose 
influence on the occupations which they embrace, must ultimateljr 
be of the highest benefit. 

. The plan and execution of that great scheme of uniting the States 
of Germany, once loosely connected by political tieis, in a commer- 
cial league, k dae to Prussia, and now the toll-league embraces 
nearlj aJI the States of the old German empire, except Austria. A 
tmiforoi scale of duties is adopted by all, and import duties are col- 
lected at the frontiers, to beJistriUued in proportions agreed upon 
iby the several parties. 

Austria has her way of cneouragittg manufactures and the me^ 
chanic arts, different frona that of Prussia. Her manufactures of 
porcelain, of iron, of linen, of susar, and of chemical products have 
in tarn been aided. Her quicksilver mines and porcelain manufac- 
tory belong to the government, and the former are Worked br a 
corps specially organized fur the purposeu The government has 
established trade schools, like those of Berlin, in jome of the pro- 
vinces, but their great Polytechnic Ittttitutwn is in the capital itsel£ 
No expense has been spared to collect in this establishment the beat 
specimens of the n^aterials used ia the arts, x>f the tools and machinfii 
(or models of them) employed in the different raannfacture«« and of 
the products of industry. All are Used for the purposes of instruc- 
tion in the technical schools, and ar6 Accessible ,to dhe mechaiiic. 
One portion of the immense structure is occupied by the rooms de- 
voted to these collections, and to models of arehitoetttr<e of varioui 
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}/&fiA% au4 ^f differ^ot countries^ la one of them is a moclc^l of that 
admirable structure^ now lost to us, the work of ap Aioerican me* 
chanic, the woodeji bridge at Fainnount ; and it would be curious 
if one day a f hiladelphian should bring back a copy of it, to place 
in the h^l of the Franklin Institute of Philadelphia, 

The late emperor, when heir apparent, vieing with that depart- 
ment of the government which had charge of the polytechnic 
school, .collected, for himself a vast museum of materials and pro- 
ducts of the arts, presenting not only the results of Austria, but of 
the world^-ra standing exhibition of the works of the useful and 
decorative arts, 

The stranger must be struck with the magnificence of the pile 
thus reared by in>perial munificence, as the temple of the useful 
arts— and as entering the spacious gates, be passes through the balls 
devoted to ejieipentary instruction in science and languages, to the 
higher branche;; of practical science^ through the laboratories only 
rivalled hy one an>ong ourselves, through the extensive range of 
rooms for the display pf the materials of the arts, of n)od^ls, of fab* 
ric8,of machipes-r-through the work-shop, whence 30010 of the lyiost 
accurate instruments have proceeded — through theitnmen^e galler* 
iesy devoted tQ a standing exhibition of the arts, manufactures, and 
agriculture of Austria— rhe cannot but admit that in this at least this 
government h^ wisely appropriated the mean» derived froqi the 
people for the people's good^ 

It is admitted by all, that in the arts depending upon phemistry 
the existence of that institution has already produced important 
effects, and it is generally believed that the view there afforded of 
the comparative essays of different manufactures has led to the ioi- 
provement whi.ch the products of Austrian industry have exhibited 
at th^ Qeroian fairs. 

^ Whethier practical instruction in the workshop should precede 
or follow the theoretical instruction of the schools, js a moot-point. 
An intelligent iron master of Styria thought he had found the triie 
solution to the problem, by bringing up his sons, from the tin^e of 
finishing their elcfneptary education, at the forge and furnace, and 
at t^ end of their apprenticeship sending thepfi tp the technical 
schooUf On the contrary, the Prussian educates for the workshop 
in the school, requiring each pupil to go throOgh a course of prac^- 
tic^ tber^ — and in Dresden, the apprentices who are pupils of the 
Saxop Trade School, work during a part of the day, and re^ 
ceive their t.ephnical instruction dqring the remainder^ thus mixing 
theory with pr'aclice 

^ We may admire the efforts of the Austrian and Prussian commis'^ 
sion, but after all| the plodding spirit of routine whiph clogs the 
limbs of activity in these countries, renders the measures of suc«> 
cess of the plans therCf no scale ^o judge of what would be accom- 
plished where the load of despotism was not to be borne forward, 

France has halted in her scientific career since the yoiith of the 
nation have drunk so deeply of the excitements of political life. In 
Farisy the periodical exhibitions of the manufactures of tho kingdom 
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are doubtless not without their influetice. The Conservatory of 
Arts and Trades-^-^a fine array of models and machines-rchroniclcs 
the various improvements in each branch of art. The lectures of 
its eminent professors spread before the student the scientific prin^ 
ciples which he is to use. A few members in the National Institute 
give a representation to the arts. But these are acquisitions of a 
past day. The trifling public aid extended to.the School of Arts 
and Trades in Paris— the stationary condition of the Sevres por- 
celain factory-*-the diminished glory of the Gobelins — the attacks 
in the Chamber of Deputies upon the Industrial School of Chalons 
- — do not speak of progress in the old way of government support, 
and no new one has come into operation to replace it. 

It would be easier to generalize in regard to the United States, 
extending as it does through twenty<-six degrees of latitude and 
eighty-three of longitude, than in relation to the small territory of 
Gr^at Britain. If an Englishman's house is his castle, his work* 
shop is its citadel. The establishment of Bolton & Watt is not 
opin even to strangers^ and strangers may pass into many not ac- 
cessible to townsmen. Keen competition keeps men much'asunder. 

The Manchester man would care little for an exhibition which 
would bring to his town the iron of Glasgow, or the cutlery of 
Sheffield. Besides, neither his customers nor his judges are to b0 
found at home. Rodgej-s displays his qutlery in his shop, because 
all great manufacturers have a show room ; but he looks to Arner* 
ica for his gains, and his agent in London occupies a small shop in 
an obscure street. Mackintosh cares little whether the colors of 
his dyes suit the ** GHasgow folks" or the ** Edinboro* gentry** or 
not, and Strutt does not make his woolens for the consumption of 
Derby, i. 

The home market is comparatively of little importance. Every 
man endeavours to improve as fast as he can, to surpass his neigh^ 
bor — to keep, as far as he can, the ascendency which skill, or talent, 
or capital may have given him. The attempt of the British Asso- 
ciation at Newcastle to bring together the products of the arts and 
manufactures, was but very partially successful, and it was thought 
that if this had been made by practical instead of scientific men, 
it would have failed entirely. - 

Are we to infer from this, that exhibitions and collections in the arts, 
and the diffusion of knowledge in regard to them, are all useless f 
England is the workshop of the world. To what purpose do w^ 
toil to promote that which can and will take care of itself? Let 
us examine this argument a little. Are we sure that things might 
not bq better under a different system, even in England ? Who 
shall say what progress the' English manufacturers and mechanics 
might have made, had theirenergy been aided by greater publicity 
— by greater facilities for comparison ? One thing may positively 
be affirmed, that no patriot would exchange the neglect of educa- 
tion on the part of many of their opulent mechanics and manufac- 
turers, of self-improvement out of the immediate line of the work* 
shop, of good manners, and address, for the striking reverse ii^ait 
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'Which obtains among'so many of our men of equal resources m the 
arts. Education make a mechanic ! says the objector. Watt was 
educated a surveyor — Arkwright a barber~and yet the one was 
the great inventor of the 4jseful form of the steam engine, and the 
other of the jenny. What use of schools for special instruction In 
mechanics ? l^his objection might, perhaps, have some force, if 
«II men wei^ Watts, and Arkwrights, if there were no common 
minds to train. It would have more force if there were no educa- 
tion but to make certain forms of JetCers, and to construct sentences 
and to add numbers. Away with ^ch limited views of education! 
Were Watt's powers of observation and reflection not cduca4ed? 
Were Arkwright's jpowers of inventjpn not educated ? Their lives 
^how bow tke circumstances im nykicb they were placed educated them 
for their very inventions. 

But if 4his argument is worth any thing, Tt ts worth carrying to 
its AiU consequence* Because Burnet was brought up a blacksmith 
Lukens a farmer, Baldwin a jeweler, Merrick a merchant, and Mer- 
ris a druggist, we should make linguists- by putting our sons to jiie 
anvil, mechanicians by requiring them to follow the plough, build- 
ers of locomotives and steam engines and machine makers by ap- 
prenticing them to the details of filagree work, of accounts, or of 
pharmacy.. This seems the ligitimate inference from the argunenC 
of those who, because English manufacturers and mechanics are 
^reat in their lines, would eschew schools; lectures, cabinets and 
exhibitions. Ask the men themselves whom I have referred to, 
bow Aey would desire to educate their sons— how tliey would wish 
to have beea ediicated, were their lives to be passed over again. 
Hear from them the difficulties which they have encoanterea for 
virant of^a difierent schooling. Hear from them the circumstances 
which have really given them their schooling. The school of life 
MjsA practice is one of the hardest in which men are educated. 
Men who are edacated in it are planting in growing time, and may 
be considered happy indeed if they reap before winter. 

But have fto attempts been made in Brilafhto improve the nfie- 
chanic'as an intetiectoal i)eing? Professor Anderson, of the Glas** 
gow University, dissati^ed with the narrow regulations whidi 
constrained the institution to which he belonged, left by will his 
apparatus and a smaH legacy to found a more TiberaJ school. Dr. 
Birkbeck endeavored to make this small foundation available for 
the instruction of mechanics, and classes were opened for their bea* 
efil in the institution. Voluntary associations of mechanics, under 
various titles, sprang up under the direction of Birkbe(^ and his 
associates, and for a time promised great things in the cultui^ of 
both the adult and the youthful mind. They usually combined 
public lectures in chemical, wechanical, and general science,, aad 
classes of mathematics, of English, modern languages, etc., for the 
aons, wards, and apprentices of' members. Many of them are still 
in existence. Some have taken root, but arc found to be support- 
ed more generally by merchants of various grades than by mechan- 
ies. From the example of these associationsi^ others for very pop- 
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ifTarr instruction have been established, giving lectures at mocferate 
rates on geography, history, and the elements of natural science. 

Some of the institutions for the promotion of the arts award 
prizes Jbr special excellence in particular objects to mannfacturerff 
and mechanics, and also to the successful pupils of their schools. 
The Society of Arts of London, and that of Scotland^ give premi* 
urns for meritorious inventions submitted to them ; have papera 
read before them, by members, on new inventions, and the iormer 
association publishes its transactions. Each has a meeting for the 
public award of premiums.. The Royal Institution of Liondon, at 
lis Friday evening meetings, calls frequently on mechanics for lee* 
lures, explaining their arts and trades, and the iniprovements in 
them. These and similar efforts contribute to diffuse and to in- 
crease knowledge. If the results seem to be small, lost in the great 
stream of improvement which overflows onward ; yet in mingling 
with it, they impart at least some small motion to i(« mighty mass* 
The collision of mind with mind that takes place in these numerous 
associations, is of high importance ; the tendency is to make men 
aware of their' own deficiences and to furnish a motive to supply 
them, to liberalize the feelings, to promote mutual confidence, and 
to produce esprit de corps. The results are of inestimable value in 
the aggregate. 

The low wages of operatives generally in Europe, low relatively 
to the prices of conveniences, tends to keep the mass of them from 
intellectual improvement. Tlieir youth is passed befpre they can 
judge of the necessity for culture, and when manhood is reached, 
the cares of providing food and maintenance for themselves, and 
Qsu^Ry fbr a family besides, press upon them so hei^vily, that they 
have time to think of little else. Until the means of life are more 
nnifonnly distributed, the mass of the mechanical population of 
Europe cannot becc^n^e intellectual. The advantages of a different 
system of things, which exists with us, we should never lose sight 
of — never let go. It is not true that the necessaries and cromforts 
of life are higher with us in the same proportion as our .wages* 
The life-of Jhe American working-men is not that of the European. 
Besides that his inestimable political rights put him on a par as a 
citizen with every other citizen, he occtipies a difierent place in tho 
social scale — may, by education in school and out of school, put 
himself on an equality with any other citizen — and may have com* 
fort and competence for himself and familv. ' Thus relieved from 
the^grinding pressure of want, wo to.him if he slight the privileges 
bestowed by a bountiful Providence ! Wo to him if he forget that 
he has a mind and s^iul as well as a body—- an intellectual and mor* 
al as well as a physical nature ! 

Which of all these plans, devised by the intelligence of so many 
minds, for the improt)€ment of the vse/ul artSf and their cultivatorSf 
have we followed out ? What new paths have we opened t What 
success has attended our exertions ? Voluntary associations for 
the improvement of agriculture, manufactures, and the arts* exist all^ 
over our country, not supported, it is true by our great sovereigOr 
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the people, but by a few, who are either immediately or roffiOtely 
ititereated or who desire to advance the weal of their country. If 
the eyes of this most august sovereign might but be opened to the 
importance of fostering these institutions I If for the improvement 
bf the masSy he would but contribute a little of what he lavishes in 
raising up the political princes of the land ! In the olden time, the 
commons of England gave ^very ninth sheep and every ninth fleece, 
to their ruler, to enable him to wage war ; now a large portion of 
our commons devote at least the ninth penny to king Party^ to en- 
able him to carry on the strife political. Would that they would 
spare the ninth part of this to put down ignorance and elevate virtue*. 
In difierent parts of our country, the modes of action intended 
to accomplish the great ends to which I have referred, have been 
various, and attended with very difierent degrees, of success. It 
will be more proper, as well as more profitable, to look specially to 
Our own doings. 

TO BE CONTINUED. 
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Eruption of Mount Etna. — ^This Volcano after a rest of severat 
years has again given signs of great internal commotion. In No- 
vember the usual prognostics, the drying up of the springs, and the 
smoke^ gave an intimation of what was about to take place* The 
flames were seen at Palermo, a distaince of ninety miles in a direet 
line. No lava has yet been thrown out. 

Noiyel Artesian FFe//.— An experiment is now making at the^ 
head of the Brighton chain pier, by which it is intended to obtaiD 
fresh water from below the ocean. It is expected that at the depth 
of seventy feet the chalk formation will be reached and fresh water 
obtained. 

Kecne^i Marble Cement. — 'This is a combination of plaster of 
Paris (Sulphate of Lime) and alum. Common boiled plaster is 
steeped in a saturated solution of alum and then re-calcined and 
reduced to powder when it is fit for use. Although not capable of 
standing weather this substance is now attracting much notice from 
the beautiful stucco which it forms, re!fembling marble^ It may be 
colored by simply mixing the color with the water used in apply-* 
iDg it. The hardness of the substance and its beautiful polish, have 
brought it into use for interior decoration. 

The Great Northern Steamer.-^This vessel built at Londonderry 
is upwards of 1500 tons burthen and is fitted with ^mith^s Screw 
propellers, driven by engines of 350 horse power. She is rigged in 
all respects like ordinary vessels of similar size, and the steam 
power is considered as merely an axiliary to be used in calms, head 
winds etc. This mode of using steam upon the ocean, seems des- 
tined to become far more general and for most purposes more eco-* 
•omical than the use of steam vessels as generally buitt. 
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We are again indebted to Mr, Jus. E. Bloomfield for an analy- 
sis of the annual return of the Massachusetts Railroads. 

This is the sixth year for which these tables have been made, and 
each is of increasing interest as containing the result of more 
experience. 

For the American Rjulroad Journal and Mechanics' Magasine.] 

' In presenting you with the 6th table of the annual receipts, ex- 
penses, dividends^ and cost, of the railways completed in Massa- 
chusetts, compiled from the reports of the several railroad com- 
panies, for the last six years, to the Legislature, it is to be regretted 
thei^ are so few new features to remark on. They have pursued 
a legal form in their returns, without reference to detail, and the 
working of their roads. The reports however of the Western rail* 
foad^^Ekuiem railroad^ and Norwich and Worcester railroads.^ give 
us tabular details, highly interesting. The cost, and working q/*the 
Western railroad, is placed under the several heads, so repeatedly 
asked for in your valuable Journal. — ^Their publication, and the 
form of the table of the superintendents department of the Norwich 
railroad are mpdels for imitation. 

It will be perceivied, the cost of the Western railroad to Albany 
from Worcester, is $7,560,791 for 156 miles of road — with 14 miles 
of turnout— equal to 948,500 cost per mile. — The Boston and Wor- 
cester railroad 44} miles, has cost $2,726,102.-^Total cost of 1^00 
miles of road $10,292|898. On this road, there were great defi- 
culties to conquer, from thensture of the.ground, runingas the Kne 
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does, at right anglet , with rocky, moantain fominitf.— One it east 
of the Conneticut river, at CarltoDt 9M feet above the kut line 
of the Boston and Worcester raUroad in Boston, the other, at 
Mount Washington, between the Conneticut and Hudson RiTers 
14^ f^^ along the same base line at Boston mill dam and 1480 
feet above tide water. 

The desire to press forward a large eipenditare, to accomplish 
the wish of the statesmen, who planed this magniBcient work, has 
caueed many extra expenses. This is perceived in the cost of depots, 
and of land for the right of tvay. Also in the item of engineering, 
amounting as it does to 1263,105 or near 11700 per mile. The 
item of land damages, with depots and Stations, consisting of 1048 
acres of which 118 acres are for 20 depcKs, has cost $839,716, ex- 
ceediog 8200 per acre, for 10^ acres to the mile. 

This iandt for farming purposesr cannot be valued ooscDaareiaft, 
to exceed 850 per acre. It has been greatly exchanged in vdoe, by 
this road, affording a ready market for agricultural and manufactur- 
ed products, yet we find, that the location, prior io the obtain- 
ing of releases, or terms, and hot haste with which the work has 
been forced through, has cost the company 82168 per mile, for 
** depots, and the right of way,** — although it was considered, at 
the commencement of the work, that ample grounds had been tak- 
en for depots at Springfield and other points, yet the report states 
nhey were found insufficient.** Ai Greenbush, in front of Albany, 
twenty-one acres of land with 1600 feet of front oo the Hudson 
ftiver, have been secured, and a canal excavated along side of • 
Bricle ware house 420 feet by 00 feet, with other comniodious bmld- 
iD^ and wood sheds. Thus in order to manage with e^onoaay the 
business that will naturally be drawn to this important avenue from 
the grain and provisions districts of this state, to mannfiictar- 
ing New England and her web of railways. 

The results, the first year, after the completion of the Western 
road to Albany, speaks much for this work. With a deficient nuh 
Um power t in proportion to the business ofiered,-*-also with 15 miles 
of the Hudson and Berkshire railroad, an inferior road, and expen« 
sive to operate,until their road was completed,the followii^ receipts 
must cause surprise even to its friends. It is an earnest of the 
business ** the directors look forward to this year^ on the opening 
iff OUT Canal, 

They hav^ received for 18,570 throught and 271,866 way PASSvir- 
OBM (the receipts from the way being nearly as 6n 1| to:], or 
$173,566 way, to 80*^^50 through) the sum of 8266,446. 
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" There were 6;91 1,071 tons neiij transported one inife, 
equal to 89,820 tons carried over the whole road, 166 
mile8» or, equal to 1086, through trips with 38| tons per 
trip, this amount is at^Mit half the capacity of the fireight 
engines, over grades of 8d feet. 

There were sent from the Greenbush station, East- 
ward 170,015. 

Barrels of flour, weighing 18,341 Tons 

Beef, Pork, Butter Cheese etc 12,347 " 



Tons 80,688 " 

Tonhage from Boston and other ' 

places going West 9,1^2 producing ^946,242 



TeUl freight and pas^ngers, tSjatOdQ 

The expenses of this business (which inchides 948^2 

tor repairs to the road, and to keep the same in perma- 

neM condition) is 52 per cent of the receipts, 9250,619 

This rate is moderate, compared with the commencement of other 

roads in New England. The Locomotives on this road, have run 

897,295 miles at an expense of only 67 cents per mile. This re- 
sult, with such heavy grades, and with the difficulties they have had 
to overcome, attendant on a new work, reflects great credit on the 
Directors and agents, and gives, as they truly say, ^'great promise for 
the future.*' 

Tbepe is another and striking view, of the amount of receipts 
over the Western railroad, compared with the receipts of tolls on 
ottr Erie and Champlain Canals after their completion. 

The comparative' cost and receipts of tolh, the first year after, 
the completion of those works, 450 miles in length with their feed<* 
ers, is as follows : — 

The cost of the Boston and 

. Worcester railroad 44j miles, 92,726,102 

The Western raiU-oad, 117 •* $5,814^07 

The Albany and West 

Stockbridge, 88] "" 1,75IJM4 7JMa,791 



^«" 



Bostba to Albany , 200 miles, cost 910,292,898 

The cost of the Erie and 

Champbun Canals 450 miles, was within $8,000,000 

The enti^ receipts from FMghi uid Passengers 1 842 
over the Bost Worcester 9175,674 9186,610 . 
The Western A; Albany 9246,242 9260,446 9874,081 

The tolls the jErjf year, after the completion of the 
Erie and Cnampiain Canals, were - 9566^12 
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The fourth year, the toll* were $796,0^. The expeiMes for re- 
pairs, agents and collectors have averaged about tlOOOto 1200 per 
mile per annum on the New York Canals. 

It is understood that MassachutetU has about $22,000,000 ioTesl- 
ed in railway stock in that State. The railroad inTeitraeutr in 
Rhode Island, Maine, New Hampshire and Conneticut equal t^r 
000,000 additional. 

It has been represented that Boston owns half of the stock lA 
the line of railways, from her state line to Buffalo, a distance of M4 
miles. The cost of this line rtay be estiniated at 120,000 per mile 
or $7,200,000,— New England therefore has $31,000,000^adie. 
iously, invested, producing on an average of ^ 6 per cent, per aun. 
after ample allowances for renewals, steadily improving. 

This view is warranted, on examingthe result of the averagein* 
come, for the last six years of the three first constructed railwayi, 
radiating from Boston. These roads are too short for economy 
in their management. They were built in 1832-8-4 a period when 
hbor was very high. They could now be constructed for about 
half what they then cost. 

Length Cost Ezpenaetfor R«ceipttfi>r Drndcods AfWSfltte 

eyearv eyeara ejreurt SyMii 

Boston and Lowell 26 1,834,893 588,127 1,391,196 46p.e.~ 7,66 , 

Boston and Providence .41 1,782,000 847,862 i,499,7f4 42 " 7 ' 

Boston and Woreestet 44 2,374,547 773,666 1,694,826 41 ** 6,86 

Miles, 111 5,990440 2,214>646 $4,486,816 ATSrago 7,16 



- The several railroads fr6m the Hudson to Buffalo in this atate* 
yields from 6 to 1 2 per cent., with the exception of the Mohawk 
and Hudson railroad. 

~ The Canals first constructed in New England, have comparative* 
lyi^all gone into disuse. This will be the case with the lattml Canals, 
in this state, on the introduction of good rarlways. The £rie canal 
.from its peculiar location, connecting inland seas, wtCh the Sea 
Board, on a remarkable throughfare, will be an exception. The pol- 
icy of enlarging this, work, is beginning to be questioned, evea^ in the 
Western district through which it passes. The glory of the un- 
dcu*taking, heretofore carried the Eastern, and Western counties in 
favor of the project, without due consideration, any correct estimate 
of its cost, or its use, to cheapen transportation, when completed. 
* •. It may reasonably be expected, that the farmers and traders of our 
0wn state, who witness the success of Massachusetts, in carrying all 
classes of bulky produce^ at from 2 to 5 cents per ton per mUe, and 
Passengers, at from 1 to 2f cents per mile, will not permit the 
state to monopolize transportation, for only seven months in the year, 
•r-^us excluding them from the seaboard market for provisions in 
the winter, — the l>est, both at home and abroad. This too, at a 
period, when ibr pleasure, and with profit, the farmer can attend to 
his own sales, and purchases. If our state restriction on railways to 
carry freight is taken off, every month in the year, will be a busi- 
ness month. 
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A smaller capital will enable the merchant and trader, to do a 
a safer, more certain, and more profitable business, than formerly. 

The system of railways, marked out from New Orleans to Port- 
land in Maine, and the actual completion of a continuous line of 
640 miles of road from Portland, to Buffalo on Lake Erie, will when 
extended, through Ohio to St. Louis, prove the best re^lator 
of domestic exchanges. Railroads are. destined to equalize the 
value of the currency, at all points of the Union. , As a means of 
defence, they require the fostering care of the War Department, 
and patronage of the Post Ofi[ice department. 

In closing these remarks, \^hich I have been obliged to i^un off 
hastily for this number of your Journal, it is proper I should men«*> 
tion, that since the last report, the Boston and Lowell, and I^owell 
and Nashua railroads, have been extended to Concord in New 
Hampshire; The Berkeshire railroad, 21.mijies from the Hou^atonip 
railroad, at the Massachusetts South line, has been completed to 
Stockbridge, and put in operation, for the moderate sum of ,f 205,- 
OOQ. The Eastern raijroad, has been continued from Portsmouth 
to Portland, during the last year, while the construction of the line 
in Connecticut from Hartford to Springfield, 25 mjles, has been 
secured, thus proving that the march of the railway cause, in coZ- 
culating N^w England, where the extra sagacity of the people, is 
proverbial, is onward. 

The fate of the Farmington, the Blackstone and the Middlesex 
canals, should be a beacon to deter us in this state, from the con- 
struction of any more latteral canals. We should profit by the 
eloquent, and true passage, taken from a report to the Le^slature 
of Massachusetts in 1839, made by a select committee, when having 
under consideration, aid to the Western railroad. 

The report states, ** Railways have universally created the means of 
their own sustencntce, and have drawn to their tracks, employment for 
their motion. If the beneficence of Providence, had hollhwed a chan" 
nelfrom Boston to the Western Lakes', and poured the floods of th^se 
inland seas, eastward to the Ocean, the blessings would have been too 
great for sufficient gratitude, as they uxmld have been beyond all 
computation. The river, swelled by tributary streams, from every 
valley, uxmld have scattered wealth along its course^ For allpraeti" 
col purposes, the invention of art, bestows better ^advantages, trndfur' 
nishes communication made more easy and certain, than the bounty of 
nature could give. During the stem winter of our climate^ the rivers 
are closed one third of the year with ice, in summer they are exhausted 
for nearly an equal period •; their narrigdtion is bounded by the hills 
that supply their fountains. The railway is neither locked by cold, 
nor dried up by heat, nor confined by ridges, — streching out its arms 
to every town and village, it may be extended beyond the highland 
harriers of water passage, and beyond the Lakes, until its iron bands 
clasp together in a net work of improvement, overspreading the whole 
Umonr 

Very Respectfully, 

Joseph E. Bloomfibld.^ 
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4^ lixaminaium of the Railroad Sj/Mtem. 

JExamhtatioii of ths Railroad i rsrsM . 

No. IV. 

As suplementary to the subject of Floancial difficulties we vmlj 
notice a topic which should properly have been treated in our la^ 
article. We refer to 

The high price paid for land on our Railroads generally. This is 
another of those evils attendant upon the times of speculation, co- 
incident with the construction of most of the Railroads in this 
country. As a general rule n^e cannot be far from the truth in 
saying that the prices paid for land were more than double what 
would now be gladly received by the 9ame individuals for the same 
property. The sums then charged for Railroad right of wa^ were 
noweyer always above the current prices for land and were mtend* 
«d to cover the so called damages sustained by propiifs tors, while at the 
^ane time that extravagant compensation for unreal damages, was 
allowedi no offset was permitted to be made for any advantages or 
benefit to be derived from the road. 

A few notorious instances may be given of absurd charges, which 
were made. 

When the land taken by one of our main lines of road was ap« 
praised, it was ^ven in evidence by one person that if a certain 
piece of ground of about 30 acres, of which one only was taken by 
the company, 'were entirely paid for at current prices, and the S^ 
acres remaining presented to him as a free gift he would not take 
it We believe that suggestion of the Chancellor that this inr^ a 
proper subject fbr an indictment for perjury was not acted upon. 

it is also well known that individuals in very many cases hav- 
ing purchased lands in prospect of improvement by the Railroad 
have charged for damages as much money as the land originally 
cost. It is a fact too that persons have purchased on speculation 
the land through which a projected Railroad was to pass, with the 
express object of recovering damages. 

After reading these and similar instances we need not he sur- 
prised to find that no inconsiderable portion of the original cost of 
many Railroads was expended upon the land alone. 

Having thus briefly and in a general manner examined the most 
remarkable douses which have individually or together operated 
disadvantageously upon various works, previous to, and during 
their construction — we have yet a few words to say upon the 

Management of Railroads when completed. This is a. very ex- 
tensive neld for investigation and might profitably employ the time 
of any one devoting himself to the subject. Our design at present 
is merely to notice a few of the more remarkable errors and dif- 
ficulties attendant upon Railroad management. 

The general principles never to be lost sight of are Themaximvm 
of traffic and the minimum of expense. No saving is profitable that 
curtails business, and no expenditure is wise, that does not increase it. 
Railroad companies are not to be regarded as mere monopolies, 
enriching themselves at the cost of the community — ^nor as great 
philaatbrophies impoverishing themselves to benefit the public — but 
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public accommodatioh and the profit of the company are alike to 
be regarded. •• . < . 

When* Railroads \9ere first used the accommodation afibrded/ 
when compared with other modes of conveyance, was certainly 
but small. Passengers were obliged io repair to certain determin: 
ed points, few in number, by meatus of other conreyances— Jiere 
stage coaches had the advantage — while steamboats ^sharing in the 
same disadvantages afforded on the ottiet hand, great room fbr 
travellers and a lai^e number of locomotive <)om£brts. But this 
was soon tinderstopd and refnedied and now no ope mode of travel 
combines so many advantages and comforts as are attainable by 
the Railroad, system. Similar observations are applicable to the 
transportation of goibds.. . *» - 

But while all this is attainable \i is not always attained, and to- 
point out a few of the short comings is oui* pr^f ent object. 

Some time since we took occasion to insist upon the neccfssity of 
a proper professional superintendance . (Vol. Vll p. 282.} The 
machiiiery tod management of a Railroad cati only be entrusted 
with safety to one who thoroughly understands them, and yet un- 
like all other comparable works. Railroads are often committed 
to the care of those who really'do^ot understand the tools they use. 
TJbe only valid objection ever offored to thein; has been the expense" 
of obtaining engitieers as soperintehdants. We have shown this toi>d 
an erforin the article; referred to &bove, and at the present time 
professional superintends^nce can certainly be obtained as cheaply 
as my other. But granting f6r a moment that it cost more, it is 
easy to show that the apparent saying, is more than made up in oth- 
er ways. The whole machinery and the road itself may be grad« 
iially going to decay .while the comfortable idea of saving money 
is entertained by the directors and stockholder^* — a great consump- 
tion ^f power may be daily and hourly taking place — that a little 
real knOwledffe would at once detect — in shoi*t there are a thou- 
salld ways of wasting ti(ne» power and money, that none but an 
engineer coukf discover-^and consequently Uiere are as many op- 
portunities of saving by the exercise of a little profestional skilL 
We believe, however, that our doctrine oh this subject is comings 
dai(y into more favor— certainly the contrast between roads man^ 
aged and n^ismanaged is strikingly evident and the 'best argument 
in our side. 

The want of a properly organized police as it is styled in Eng- 
land is another faithful cause of expense and accident. The great 
length of road in this country is one cause t.of the insufficiency of 
force*-but it is not so much the number as the regulation of this 
force to whic^ wexrefer. If an accident occurs ate the men em- 
pfeyed so instructed as to their duties as to be strictly automatic 
that is, do6s each man in- his place know what be is to do^— to whom 
he is to give orders and from whom he is to receive them ? Or 
even are the arrangements and instructions sufficient to prevent 
accident 7 We think in many c&ses a negative knswer must be 
given tb both these. question. , Upon our mainlines however great 
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improiemefits haye been made and are still making — and t^^gfeal 

demi-ffod of our country public opinion has done somethingt not 

by pomting opt how abuses may be corrected—- for that it cannot 

do (notwithstanding Civil Engipeering though it does nnderstaord 

jdmoot every thing) but simply by showing that abuses do exist i^ 

Iteving it to the ^>od sense of tl>e directors to ^deyise the jneanajof 

oprt-ecting them. Thq locomotive should be the type for alt in- 

ferioc agents on the Railroad-^never leaving the trlusk-^wayf 

gohig vvhen started — stopping when checked and ever in full career 

fohjecttothe power of the brake — or even reversing the niotiott 

when required — finally silent when not active. - There is btit one 

departure from the analogy they must he civil — g^temt of the wa^ 

of othetSy and not like the locfomotive make others get out bf thetr 

way. ' 

At first hij^ prices. were thought to be necessary as a reuameni-' 
tibn for the great outlay upon Railroads. This notion ia new «1- 
HKNlt universally discarded, either from the good sense or dearljf 
hought experience of directors. So much improvement in this 
yespect has been made and we have said go^ much upon the subject 
of low fares that the subject maybe dismissed without further no- 
tice, with but one^remark. When different classes ef cars are main^ 
tailed the highest class should never be^ above the means of a large* 
nuiober of travellers, or otherwise an empty car or cars will be t^ 
result, and ill will towards the company into the bargain — at Ak 
same time all classes should be comfortable, decent and clead. The 
titages ofLour country and the good s«nse of managers will sooo 
bring these things to the proper order. 

Punctuality's the cardinal virtue upon Uailroads. No'expeiiift' 
18 extravagant that maintains it, and np line will flourish that does 
not faithfully observe it 
' Finally the comfort and convenience of passengers is tp^be prp^ 
eared in every possible manner. With them a Railroad defies all 
oorapetition; without them, every other Qiode of conveyance witt 
be preferred. The df tieiils upon this point are so numerous at to 
prevent eves' a notice in a single article. We give Mow extracti 
from Lieut. Lecount's Treaties^on Railways, which we particular^ 
commend for the spirit in which they are written. 

JSeveral of the improvements there suggested have been ilitjro* 
duced into this country, others of a similar nature have originated 
bere,. but there is room for the more general adoptionof siieli com* 
ibrts. 

We have throughout this subject rather spoken of what ought 
to be than what has not been. It is sufficient to observe thai voh 
attention to these points has been a source of lote to many conn 
panies—- but as we have already remarked, experience is rapidly 
suggesting improvement which we hope before long to- see carried 
to an extent which will prove beneficial to the public and profit*- 
ble to the Railroad Companies. 

''Directors of railways out of very large towns, should always 
beer in rnind^ that those up6n which the public find most accoMMneh 
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daitdn and attention to their wants, will, Ax the long run, earrjr 
away all the pleasure traffic; and there are many things yei re- 
quisite in this respect. We may instance the - regulations (Apiil 
1838) for the London and Birmingham railway, that no person caAi 
come into the station to see their friends off by the train. This if 

f>ositively inhuman, and by what proc^ess duoh an ihsuh to the pub» 
ic can have been allowed f o come into op^ratioj^, we know not. 
Infancy and age, sicknesSv: und imbecility, are alike disregarded; 
and any one who wishes to see husband or Wife, child or friend, 
to the moment of their departure, has no means of doing so but by 
taking a ticket to the next station on the, line. When a thing is so 
palpable a monopoly as a railway will in general be, and as that, 
railway to pal*ticu]ar is, care shouM be taken not to show iU On 
thflr same railway the charge for .'dogs is monstrous, namely", l^n 
sbtUiiics, which has been exacted even ^Dr a lady's lap-dog; carried io 
% mu£ Such r^ulations as theses will drive all thok» from ths 
railway. who are not obliged to travel on absolute business ; and^ 
with an expenditure of five or six millions, (and another line now 
in the Sparse of> construction wiH-most probably exceed the highest 
of these sums,) every thing that can be done to procure traffic WiH 
be necessary, instead of throwing it away« Dogs are. not so often 
i!equired to be carried, and when they are, should' betaken at a 
reasonable ^ate, and in^ proper boxes made for the purpose, hot 
lopcked up qnder the seats ot the second-class carriages, at the risk 
of being stifled ; and when the owner goea at the same time, no 
cha^ whatever should be made. 

- '* If a reasonable time for refreshments cannot be allowed, and if 
the necessary viands for breakfast and luncheon are not provided 
Mi t^e stations, a refreshment carriage should be fitted up for those 
who choose to take any, which might very simply be done with ar 
stage in sliding parts to lead to it, or the carriages might be made 
Mign enough to walk in, and- have a^ communication from* one eqd 
to the other of the train, as is done on some of thei American rail^ 
ways, the passengers sitting along the sides. This would enable 
every accommodation to 1^ afibrded, including portable water* 
closets* These American cap^ages are often 60 feet in length, sup* 
ported by friction rollers on two foui^-wbeeled .trucks, to which, 
they are fixed by^ central pivots, allowing the wheels to accommo* 
date themselves to 4fae cttrves; and they are ^so well warmed 
vwith stoves. A smoking carriage mi^t also be fitted up, as thit 
.habit has become almost a necessary of life with many people; 
,it should be placed last in the train» except hoVse boxes ana empty' 
private carriages, and no platform should coipmunicate with it, nor 
^y connexion exist with the other carriages." 

** What we look to in recommending these accommodations is^ 
the number of persons who would take advantage of them, purely 
for recreation ; and we are convinced that no inconsiderable sum 
of qaoney would be tured int6-the cashier's hands at the year's end. 
Many oth^r. conveniences might alsd be contrived on a similar plan. 
Carriages might also be i-eserved entirely fer ladies, which would 
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form na inconsiderable accoramodation in many instmces ; abe, 
for outstations, a first, second, and third-class coach may be tm4e 
in pne carriage. Sick carriages would 'be another gl«at cohvcn- 
ience. These might be fitted up in compartments holding two 
persons each, that ns to say, the invalid and his attendant^ with a 
communication to a comparttpent containing;a portable self-actitig 
wilter^closet. How many persons under the affliction of severe 
illnesd would gladly pay double and triple the usual fares for such 
accommodations as these, whilst the cost to the, railway^ compaihy 
woiild be trifling in the first outlay, and amply repaid again^wilh 
>gfatefdl thanks { ,, - , . / - . 

,' J'By the use of the sliding stage along the carriages, and. still bct- 
46r, by the before described arrangements in America, all tba pas- 
sengers might be accommodated with access to an apartment con* 
tatning a portable wat^r-closet, the gentlemen bein^ on the one side 
and the ladies on the other, and a certain sum being paid for tba 
accommodation, say sixpence, on^ the fare of each person. No 
complaint oould, ever be made of this small charge, ismd it wooU 
amply repay the- outlay. . Having a means of Communication from 
Onls ciBirriage to another, is a great desideratum in many respects ; 
and as it is perfectly practicable, it is to be hoped that^the march 
of improvement will not cease till it is obtained. In road travelliiu;, 
a passenger suddenly taken ill, or from any other caus^, has noth- 
ing to do but to put his head out of the coach windo\f and make 
his lyants known; th& eoach can be stopped, and be canrjeceive 
the necessary assistance. But how different is the ease in railway 
travelling?^ There, unless he has by accident a seat just under the 
guard, he might exert his voice in vain, and .could by no possibility 
receive .the least help if her was dying ; in fact, the more he want- 
ad it, the less able would he be to endeavor to obtain it." ' 

''It may )>e thought that the number of travelling invalids would 
bk so few as hardly to pay the expense of such carriages as these. 
Setting aside the want of humanity iii such an argument, the pub- 
lie have a. right. to demand some kind of' accommodation, in tbij9fe>- 
spectv railways having driven from the road^ those long establishecl 
conveyances iii whidhthe passengers could be allowed ta stop an4 
administer to the wants of nature when innperatrve, and replaced 
Ibem by another system, which, great as ate its advantages, is cer- 
tainly in this instance a dq)rivation, atid liable to be a cMse of 
much bodily suffei-ing. Besides, it is not the number of invidids 
who are obliged to travel, but the number who would travel, both 
for business, health, and pleasure, if they could have the rowans of 
doing so whh safety and conveniepce. How many^would be hap- 
py to avail themselves of such a mode of conveyance, at almost any 
price ; whilst for the poorer sort of passengers a cheaper carriage 
might be constr«cted,,which would answer the desired end at very 
little more experise^ than the usual second-class coach." 

"As nothing which can' minister to the comfort and convenience 
of the public, ought to be neglected, in the organization of a rail- 
way^not only as a payment d^ie from the$e monopolies to the 
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community at large, but as the readiest mean$ of theii* pro^ucin^ 
a remunerating profit on the enormous outlay which is requited 
for their construction in this country, means should be providbd 
at each' terminus where the passengers would be able to obtitin 
every accommodation. In the usual course of things, the termini 
will generally l)e at some little distance from the tawnfa, in conse- 
quence of the additional expense which would be incurred in th« 
purcho^se of land, if they were taken to a more central situation. 
From the continual concourse of people at these termini, new build* 
ings will gradually begin to thicken in that pkrt of the town, and, 
in a few years, habitations will begin to embrace the railway sta- 
tion on all sides. Inns and shops will be amongst the earmst of 
these erections ; still this will be a work of time, and will little ac- 
cord with the impulse given to the mind .by railway travelling!* 

" Jt will therefore be highly advantageous, both to the prbpri6tor|i. 
of th^ railways and to the public, if the directors provide for tbo 
accommodation of the passengers, simultaneously with the opening 
of their railway. The expense will be small, and the profit may, 
with the utmost certainty, be reckoned on as equal to that of aoy 
other poi?t.ion of their property. A building should therefore be 
erected on a convenient spot, adjacent to the principal stations, 
which should afibrd to each class of passengersf^^ the means of ob- 
taining refreshments in that manner to wliich their habits and sta- 
tion in life have accustomed them. Such buildings would admit 
of considerable architectural display, and, if it should not' in anjr 
case be thought advisable to include their cost in the general out* 
lay, they may be a separate jointstock speculation, the shares being 
offered, in the first instance, to the proprietors of the railway sharea 
Jis was^ done by the London and Birmingham railway company.** \ 
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Tbe January numl^er of the Civil Engiueer and Architects Journal con.n 
tains the following letter fi^om a New York correspondent with remarks 
by the Editor. We give tlie whole as represeuting in a fair manner some 
pfthe main points at issue between English and American Engineers—* 
and also, as conveying, coniiidering the circumstances, a very faandsomo- 
eomplimeht to our fellaw towDsmen-Messrs^ Stillman& Ca - 

It does not require any assertion of oor owii that to convince American 
Engineers, that the engines of the S. & Co.. display more originality and 
real improvement than the English marine engines which we hare had 
an opportunity of examining in our own waters — for these latter are genef' 
ally spiking strikingfly devoid of any exortifications of the oM places. 

American Marine Steam Engines. 

Sir — A late numbe^r of your Journal contained some retnarks concerning 
American Maiine Steam Engines, which were in a spirit very unlike the 
usual tone of the English press in descanting upon "Brother Jonathan's" 
available genius in such matters. Candid, fair, impartial criticism, no 
matter how clos^ if may chancre to •* cut," will do much towards removing 
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tho^ mutual prejudices which unhappily exist to such an extent, that the 
'tiiere imprint of " American or " English/' is oftentimes of itself sufficiieat 
to place the merits of any work without the pale of respectful controTersy. 
" This should not be ; there is not the least of necessity or of policy in be- 
ing thas deprived of the benefits^of each otbei's experience; as advantages 
in some shape or other, most undoubtedly belong to each, and only require 
to be known in order to be secured- As an illustration, might be adduced 
it he acquaintance already farmed through the establishment of your TraUi- 
atlaotie Steam Navigation Companies. One or two instances will suffice, 
lathe English marine engine we see a connecting rod 15 feet long, and 
XOl inches diameter, subjected to the same direct stress whh the connecting 
roa of the Ameri&an engine, and which is 24 feet long and 6 inches diam- 
eter; two thirds leis in area,and one third greaitr in lengthy and ye| perform- 
ing equally well the same labojr 1 By this, we are taught, that while the 
English engines are certainly at one extreme, we are probably ^ttbe other, 
^'gain : the Great Western^ if you please, comes over here with, decks as 
*''cleai^ asa *' man of war," and returns with the singula^ notion, tjiat on 
JieY quarter deck, can be erected, at a trifling expense, a ssiroon equal in 
. 4ff!srj respect — and superior in many — ^to tt^'one below, and making an 
addition to her accommodations equal to one third of all her cabin room 
below deck ! 

Notwithstanding the unequalled degree of perfection to which steamna- 
▼ijtation upon our rivers has attained — excepting, of course, the great rivet 
oCthe west — the impression is very prevalent abroad, that in the attempt to 
.compete with the '' Lion of the seas," we shall be found waiting — an im« 
pirestion unfortunately, most consistent with a eertain illegitimate spcriimen 
..of ** Yankee enterprise," which has recently visited your shores. We think 
however/ that the time is not far distant when, with a ship exceeding Ja 
length the ordini^^ proportion, with engines having greater length .of 8tn>k6 
|0 as to admit of working steam at a greate^r pressure without adding weight 
t« th6 working parts, with paddle wheels large in dian^eter, very narrow 
Itnd making revolutions not less than 20 per minute ; and with boilm 
.^ulapted to a pressure of 151b., to 20lb., we shall be able somewhat to ^sbor- 
: ten the distance" which separates us from the *4nnd of our fathers." Cer- 
tain it is, that our ship-builders and engineers will not be satisfied With a 
, at^amet which will require, for a passage to Liverpool, more than ten da^M 
,.of good weather, 

rou were pleased to notice in a favorable manner the engines of' the 
^Spanish tfteatners Regent and Congress; buih by the late firm, of Ward, 
jWiJIman &> Co., of the Novelty iron works, New York, and to intimate a 
wish to have the details of their arrangement In answer to w^hich, I taka 
.pleaaurocin sepdin^ to you a detailed account of those vessels, tog^er with 
..ao,much pf adrajrmg of their engines, as will answer the purpose of your 
^inquiry, and which I am authorized to do by Messrs. Stillman &> Co. 

Vessels : — 

Length on deck - . . . 
Breadth . . - 
Ditto at water line - - - . - 
Depth of hold - - ' - 

Draft of water . • - - 

Burthen . - - • . 

Frame of white oak, live oakt locustand cedar. The floor of white oak 
^Iai4 close and caulkad inside and out. Planked with white oak ; ftstened 
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Inches. 
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30 


B 
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6^ 


671 tons. 
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ibrougbout with copper thorough bolts, composition spikes and locust ire»- 
nails. 

Engines: — 

Diameter of cyKnders 42^ inches. 

Length of stroke 4 feet 7 inches. 

Diameter of paddle wheels 1 8 feet. 

Length of board 7 feet 6 inches, and width 2 feet 6 inches. 

Pressure of steam 1 01b. 

Number of tevolutions per minute 26. 

T^-btal weight of engines; wheels and boilers 100 tons. 

Two' copper boilers 22 tons. ,\ 

Length of boilers 1 4 feet, height 9 feet, and breadth 8 feet. 

Total <of fire surface 1400 feet 

Speed ofvessel 10 miles per hour. 

Ci>st of vessel, engines and boilers, about 150,000 dollars. 

*-It would be trifling, I fear, wth the patience of your readers, to enter" 
into a del^iled description of the drawings; representing, as they do — with 
one or twp exteptions^but an **old acquainiaiiee,^* the "-side lever engine;'* 
the principal deviation from which, is the steam valves, and perhaps thflf 
air-pump bucket. The valves ar^ shown in the section in the same poair 
tion as in the drawings you refer td as having received, and which has re- 
cently been published in the London Mechanic^ Magazine. Astd.the^ 
ro^erit of this arrangement of the valves I will not now offer an opinioOr- 
except that they are not 'generally used here for large engines. < 

As English engineers — either from strict fidelity to the opinions of Wait- 
or from 'much actual experience — have held us guilty of divers **barbar 
isms,". in oar substitutions for the use of the ** slide valve," I shall maki 
tbia matter the subject of another communication, accompanied with a skeHflk' 
of the most approved form of the " double" or "balance valve." ' • ' -■ 

The hncket of the ^ir-pump, as shawn in the separate sketch, for aaght^ 
I know, may not be peculiar to this country, nor is it universally adopMd 
here ; it has been found, however — in situations wh^re the condensing wat-' 
er b f^ee from sand— -to 1)e far more efficient and durable than afny othef 
in use. ^ ^ '. 

The "bilge inj^tion," shown near the bottom of the condenser, is here* 
thought to be an essential part of fhe engine of ev^ry steam vessel. Aod4 
instances have occurred in which the use of it 'has been attended .with Xh$i> 
Sflving of niuch life and property. - ' . 

With your permission, I will from time to time furnish your reade^t^ 
with Yrotices — accompanied with drawings — of such improvements in 
American engineering, as maybe thought interesting, or ef such of its feat*' 
ures as are not :ftmiiliar to onr transatlantic: brethren generally. 

. '- '' I am, Sir,'&c., 

NsiD York. J% 1842. . F. W. S. 

In our Journal for June last, tve noticed that the Spanish goverhnMfnt . 
had ordered, and obtained fro^ New York two war steamers, named the 
* Regent" and •• Congress,^* and in commenting thereon we observed, wj^ 
wished some further information before we give any opinion on the sub- 
ject: we were favored with a lithographed external view of the engioet,* 
but we desired to look below the sarface. Our wish has now been com-:' 
plied with, tve are in possession of an apparently perfect section of the en- 
gines of the Regent and Congress- steam ships, together with P. W. S*8. re- 
marks thereon, and which we now publish. We thank him, and think, if 
his incentions arp.sapported^^y ejN[giaeers. of the Old and^ New Workl -it 
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wUl do much towards the explosion of prejudice, the extension of knowl- 
edge, and f^enetal good of^ mankind ; tl^at we heartily co-operate in this Tiew 
we plainly avow, as in fact oar remarks in our last E^ember number fol- 
ly prove. We are, therefore, surprised at the opening pai^graph of aur 
cbr respondent, and we are unconscious of having admitted any thing into 
our columns which could oflfend his taste. If we have deiicanted i^pion 
* Brother Jonathan,'' it was more in plaryfulness than anger, not as an op- 
posing race, but as descendants of one com Dion stock, to which g'enius is 
common. We think, however, our correspondent's reprehensions are mis- 
applied, as we do not recollect using the phrase he complains of With 
tkis exordium we at once proceed to an analysis and consideration of the 
engines of the Rodent and Congress. 

^ The engmes are of the beam kmd, and scarcely to be distinguishedlfrdm 
those of the Megera b^ Seaward, published by Weale in his Tredgokl, pi. 
49, vol. 2. The architecture is very similar to the engines of the V^ger. 
by Edward Bury. (See Tredgold, vol. 2, plates 1 10 and 1 10 a. In Me 
po/nt they differ, in the use of circular valves instead of the D or Murdock 
dKde;' and in this it resembles 'another emanation of American intellect, 
f^lle4the Royal William , (now Jsabella IL) which made the voyage to 
England in 1832, and subsequently, figured in the Spanish war. 

,,The. cylinders are 42^ inches diameter and 4 ft, 7 in. stroke;. at 26 
atirpkes or 238 feet the power is equal to 71^ houses each, or 143 horses 
collectively. This is nominal power; as calculated by the rules of the la|e 
i/Lr, Watt, applicable to steam of 2; or 3 lb. per inch, but in this case we 
tmyea pressure on the safety valve of 10 lb. per square ipch, so that the 
actual power will probably be 150 per cenL above this, depen<lingentire- 
ly ufion the expansion used, and we may further observe, that with a suit- 
WB arrangement, circular valves may be made to produce any degree of 
expansion, at pleasure. The air pump is 22 inches diameter, and about 
2 A 6 in. suoke, ?= a content of 6 6 cubic feet. Cylinder 42j- in. + 4 ft. 
t in. long = 49-46 feet content, which divided by 6*6, makes the cylinder 
7*5 times larger, than the pump, just the usual proportions of English en- 
gines: The condenser is 2 ft. 5 in. fore and aft. 3 ft. 5 in. in width, and 4 
ft. high, with proper deductions is equal to a content of 24 cubic feet, and 
7il'*5 -r 2i = nearly 3 cubic per h. p. The circular steam valves are 
.11^ in. diameter = 10386 area, the eduction valves are 10 in. diametesr ^ 
78'5i area, or rather more than a squc^re inch per horse, a very ample al- 
lowance, aind much exceeding Mr. Watt's rules, as will bo^seen by refer- 
eacfe to Farey and. other works, but taking into consideration the increased 
density of the steam employed, is judicious, and about on a par with modern 
sHde valve practice. Qur correspondent is wrong in supposing tl^t -Eng- 
lish engiu^fs bave adhered to the slide valve **from strict fidelity to the 
ppinions of Watt.'' It is otherwise ; they have departed therefrom and 
followed Murdock, his disciple, who patented the ,D, triangular, or other 
shaped sliding valve, in his specification of 1790 (See Farey, p. 677«) 
We are at a loss, also, to find any novelty in the construction of the circular 
valves; they appear to us precisely similar to those used by Mr. Watt* in 
his engines of 1808. He used circular pipes, and here we have rectangu- 
l$tr passages fSee Farey, plate 20.) We are equally obtuse respecting 
the air pump, oi which we haye an isometrieal drawing,' and can find noth- 
ing new therein ; if our correspondent alludes to the packing ring similar 
to that of the piston, we may say that sy^em has been followed in this coun- 

•:! . . , . : : : . 

♦ Or rather hii successors Boullon and Watt. 3Ar, Walt rcttferf from -baamcsa iW 1600. 
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since the year 1826, perhaps earlier. The bilge injection is in the sanio 
category. 

There is merit in the adaptation of a double beat expansion valvCi 
though it is by no mean^ new and we think we can suggest an improven^ent as 
Che lower face can never be tight. The other parts of these engines are i^ 
much like the best English practice, that it is needless to pursue the in- 
quiry farther. The space occupied in the vessel for each engine is 16 ft 
fore and afl, and about 5 ft. 9 in. over the main beams. 

On the whole, we think the engines of the Regent and Congress to be 
highly creditable to Messrs. Ward, Stillman & Co. of New York,, by whom 
they were manufactured, not only as evincing considerable judgment in de- 
tail, but more so, in their selection of the common beam engine, wbieb, 
after all, appears to be the best kind yet produced. 
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at the dose of the Twelfth Exhibition of American JUanr 
•ufactureSf field by the Franklin Institute of the State of Per^nsyir 
ivania^ for the Promotion of the Mechanic Ai^y October^ 1848 ; by 
A. D. 6 ACHE, LL. D., Prof of Nat. PhUos, and Chem. Vnivem^ 

ty of Pennsylvania. 

• ■ 

CONTUfUED FROM PAGE 32. 

What have we done to advance the progress of the useful, arts t 
1F*irst, what have been the results of our exhibitions? The same 
which experience all the world over has shown to result from theio'. 
But will it be said by any one, however enthusiastic, that the con- 
trast between the meagre show in the Carpenter's Hall, at our fir^t 
•exhibition, in 1824, and the brilliant display which is just now ter'- 
niinated, is due to^ these exhibitions, or to those in rhiladelphia^ 
N6w York and Boston, combined ? Let us reply by another queiV' 
tion. Would we, or would we not, have arrived at the same poittt 
without these annual or biennial shows? I answer unhesitatingly. 
No I It has been remarked of exhibitions of specimens in the arts 
^l9eN¥here, that though the same artists produce the specimens, tber6 
is a steady improvement in them. The taste of the public is im- 
proved by them — the taste of the artist is elevated% Sq, here, ob- 
serve from year to year the growth in taste of the judees of the 
different articles submitted at the exhibition, and of the depositoim 
who are the venders of the manufactured articles. What a power- 
ful^eaction must be produced by thus furnishing the vender with 
the means of accurate compaiison, the conclusions from which he 
may communicate to the manufacturer. Observe the public gener- 
ally, how the admired articles of one year are the rejected of the 
Dext ! Listen to the remarks made upon those branches of indus- 
try which are stationary. To deal with history instead of what is 
present ; turn to the exhibition of two years ago. Take a branch 
of manufacture then dead, and compare the effect produced by the 
well preserved mummies of specimens, though carefully washed and 
well placed for show^with the results of their first living appear- 

7 
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•Bce. The glazing andf gilding are untouched, the colors of the 
painting arq as bright as ever, the designs just as tasteful at they 
Hirere tnien first exhibited ; but the taste of the public is improted 
the specimens are returned to their cases, their interest for the fbr 
ture IS purely historical — they are deposited among the archives of 
the arts. The influence of this improvement in public taste alone 
is not to be rejected. 

It is obvious, then, that there are reasons vrhy exhibitions should 
contribute to aid that vrhich requires other causes to support. If 
Ihey neither form the foundation of the building, nor yet its super- 
ftructure, they serve to determine its shape and the arrangement 
and distribution of its parts. 

The influence of the medals and certificates awarded at these 
exhibitions is much undervalued by many, who, looking merely at 
their intrinsic value, consider them as so much silver or paper. 
They would value in the same way expressions of esteem as so 
n^uch breath. The great dramatist has sufficiently held sttch per- 
|R)ns up to ridicule by putting their argument touchmg honor in the 
mouth of that impersonation of all that is ludicrously contemptible 
— ^Palstafi*^ These testimonials have, however, a value in doHars 
and cents, which, though /cannot precisely estimate it^ others may. 
Those who know enough to be aware of their own igndrance, lodk* 
to others who have knowledge to guide their opinions. Thus the 
opinions of the judges, expressed at the exhibitions, become the 
guides of many and many purchasers, who seek or reject, not ac- 
cording to their own judgments, but according to the decisions of 
the Institute. Rely upon it, these exhibitions and the preinioms 
awarded at them, have a powerful action upon the consumer, tb^ 
Tender, and the manufacturer, and through them upon the arts. 

These periodical exhibitions are times of high excitement in the 
Franklin Institute. The public is called in, and the members are 
^beir entertainers. The fly-wheel of the institution appears to have 
been thrown out of gear, and the motion is rapidly accelerated. It 
copdd not exist under a long continued action of this sort. Why 
should not provision be made in the ordinary and regular working 
of the Institution for a constant exhibition ? Why should all these 
products once collected be dispersed, never again to be re-united T 
Like the Conservatory of Arts, of Paris, or the Trade Institute, of 
Berlin, we should find such a collection a chronicle of the history 
df each art in our country. As in the Polytechnic Institute 6f 
Vienna, we should find by the side of models and machinery #the 
i^w materials and products of our manufacturers and arts, from 
the date of their introduction, or use, to the day of exhibition*. 
Were our Sovereign prepared to erect the piles of the Conservato- 
Jrv or of the Polytechnic school, we should easily find articles to fill 
their ample halls, — and is it impossible that this should ever be ? 
Look at the structures raised by the public for education. Who 
would have believed forty years ago, that such would now exist by 
the means which have raised them ? Voluntary association may 
do much, but not every thing. The desire to Accomplish this, among 
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other purposes, led to the^ attempt to extend the accommodatiom 
of the Institute in 1835. Perhaps under other circumstance? we 
might have succeeded. Had the tide continued to rise, instead of 
beginning to fall, we might have passed the shoal, and found our* 
selves in «mooith water on the inner side. We may now be satisfied ^ 
that having ventured much for a great good, we ai*e still safe*. 
This branch of our Institute must bide its time. Meanwhile, the 
exertions of the Professors and members are forming the nucleus 
of cabinets of models and products of the arts, which promise to. 
become of value ; and the steps taken by the Managers to obtain 
from depositors specimens of those articles which take premiums 
or certificates, where the nature of theoi admits of it, will, if met 
in the spirit of liberality by the contributors, soon secure a useful 
and large collection. How interesting a view would have been, 
presented of the progress of American arts, had ^ch specimens 
oeen collected at all our Exhibitions! And while on this theme^ 
does not memory call before us one dear to the Institute, as among 
its earliest friends, its founders, its first PAfessor of Chemistiy, 
who made -the earliest beginning of our cabinet of arts and manu- 
fiM^turea, whose zeal and judgment connected him with our best and 
most useful efibrts— ^though removed from us by death, he lives in 
jsur affectionsy and his name will be perpetuated in the history of 
our Institution. We already begin to have a history. Already 
the obelisk is raised, upon the base of which the names of the use*, 
ful, zealous, and able, among the members of the Franklin Institute 
are to be inscribed at death-r-that tablet bears even now the names 
of Keating and of Ronaldson. 

The awarding of premiums for inventions, though distinctly di& 
ferent in part of its operation from similar awards for the best 
specimen of any art, owes its efiScacy to the same principles. . It 
is not the value of the prize, but the value of the opinion, which 
causes the inventor to submit his designs for examination. This 
consideration of inventions forms part of the every day business of 
the Institute. Formerly it was done by the Committee on InfiUh 
lions, and now by the Committee on Science and the Arts, formied 
by the voluntary association of the members of the Institute. Tbe 
time and capital which have been saved to projectors, and to those 
who furnish them with means, through this Committee, are not ||ie 
least important of its jesults. Men who were flattered at home 
with the idea of being Fultons and Watts, have found that, after 
all, Fultoni^m is not so easy of attainment, and those who were 
prepared to embark their means in schemes, have been saved both 
money and chagrin. Our countrymen are yet favored, occasional 
ly, with the novel and astounding sight of vessels torn to pieces by 
tbe destructive agency of gunpowder, fired by the also novel metb* 
od of a wire, heated by means of a distant galvanic battery — «nd 
all at the expense of the United States, With the explosion of 
unexplodable boilers, or of some old fashioned way of preventing 
this catastrophe. . These things merely indicate, perhaps, a pleihore 
in the Nc^tional Trea^ry^ or, perhaps, that all knpwMg!! is. not 
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flTen instanter, upon being elected even to high political statioM. 
Ihit, aerioosly, the award of the Scott's legacy medal and premitmia, 
Which our City Councils have delegated to tha Franklin Institate, 
U the source of much u^fulness, and, coupled with the bpimoiui 

g'ven by the practical and scientific men who are united in the 
ommittee of Science and the Arts, has worked good to the arts, 
their cultivators, and their patrons. 

In nearly all the institutions abroad to which I have referred, the 
publication of a journal in which to record inventions and improve- 
ments in the arts, and discoveries in the sciences which bear upon 
them, is regarded as of high importance. It is obvious, indeed, 
that this is the only effectual mode of diffusing a knowledge of im- 
provement over a wide space. In days gone by, the mecnanic of 
Continental Europe passed part of his appreticeship in wandering 
from place to place, to practice his art, as a means of support, mud 
gathering the improvements which might have been made in it, 
to turn to account on his return home. Now the Journal bringa 
to his door the improvements of the most distant places, with all 
die rapidity which steam navigation and railroad transit can f^^f^ 
There can be no doubt that of all the means of usefulness of the 
l^ranklin Institute, the publication of its monthly Journal is most 
widely operative. Its readers find a chronicle of the ingenuity of 
piir country in the patents recorded in its pages, while they find 
^ wheat separated to their hand from the chaff, winnowed by the 
labor? of one who brings knowledge unsurpassed in this detpa|t-> 
Bient to the execution of his work. Copious extracts from fimigii 
journals convey the improvements of Europe to our mechantcc 
atid maniifactunsrs, while original articles from our own meehaoioa, 
engineers, and men of science, contribute their full quota to the 
interest and usefulness of the work. It was early determined by 
the Institute that such a journal must be maintained, and the prea- 
#nt periodical^ originally commenced by the Professor of Mechan- 
ics, was adopted. The expensive nature of the work, its low price 
fu&d the limited support which it was likely for many years to le- 
oeive, forbade the idea that it would be a money-making under- 
taking ; and the Institute has been satisfied to support it, as a meana 
of usefulness, at a small annual loss in money. But, for a IFeatore 
ellpiracteristic of the enterprizes of the Franklin Institute, there can 
be no doubt that this undertaking would have been onerooi. 
Whenever a line of labor likely to benefit the public has been point? 
ed out, and a scheme for rendering it available has been well ma* 
tured, members have been always found willing to devote theijr 
time to its successful execution. It is thus that men engaged in 
laborious occupations, in which their time and talents are money, 
have devoted themselves, day after day, to labors enjoyed by the 
Institution, without looking for any other reward than that of be- 
ing useful.- It is thus that the pages of our Jornal are supplied with 
Hiaterials, original and selected, (sorhe requiring the labor of trana- 
lation from foreign languages,) by the generous labors of collabora* 
jton, whose zeal is tried by the monthh' re||letition of its exejrciae. 
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With all these resources at command, the Institute is still obliged 
to look to the benefit of this, work to the mechanic, as a motive to 
support its expense, and to wait, in this as in some other enter- 
prises, the time when a greater intelligence in our country at largis 
and increasing resources, will fully repay the pecuniary outlay an- 
nually made. 

One branch of the labors of the members of the Franklin InMi- 
tute has, I believe, no precedent in any similar institution — I mean - 
»hat of original investigation and research. The Institution thus 
aids to advance as well as to diffuse knowledge. Of the experiments 
of the Committee on Water. Power, one of the highest living au- 
thorities (Mr. Rennie) has spoken in terms of the highest praise. 
The results of the experiments on the explosion of steam boiletti 
have contributed strongly to turn attention away from imaginary 
■ources of danger, and to fix them upon real ones. The conclusions 
from some of the more refined and difficult experiments, are quoted 
in quarters which cannot be suspected of either local or national 
plurtiality. These various researches, together with those oh the 
strength of materials, must ever remain a monument of the industry 
and zeal of the early members of the Franklin Institute. They 
fbrnish a claim to public favor and support that no similar institii? 
tton can justly put forth. 

From these extended schemes, in which the* members of the 
Franklin Institute are only incidentally partakers with the publio 
in the common good effected by their instrumentality, let us turn 
ipfox attention to the special means of promoting the mechanic arts, 
through the intellectual cultivation of those who pursue them. In 
the infancy of science, every experiment led to a discovery, and 
the art offered a scarcely less fertile field than science to their cul- 
tivators. Now discoveries in science and improvement in art, art 
the result of well directed trains of observation, experiment an< 
thought. To direct these, the arts call in the aid of theoretici 
science. Besides the general cultivation of mind to be derived 
frotp pui^suin^ any branch of knowledge, in the sciences of mechan- 
fes and chemistry are to be found those principles which alone ore 
iafe guides to improvement. It will, perhaps, hardly be believed, 
bot it is, nevertheless, true, that not ten years since there lived in 
oor city an ingenious man, who wasted his time and substa^jj^, 
•nil the resources of his family, in a pursuit afler the perpetual mo^ 
lion. How many such disastrous results are prevented from year 
to year, by the application of principles taught in the lecture room, 
may be inferred from the number which require the additional 
nipping action of the Committee on Science and the Arts. Besides^ 
the lectures upon mechanics and chemistry, which constitute th6 
fhiiaerwork of our system, the filling up of architecture, mineralogy 
and mining, has been supplied by the voluntary contributions of 
faembers distinguished for their knowledge, and for the^r powers 
of communicating it ; and even kindred branches of naturalhistory 
liav!e^been„ from time to tiVne, furnished from similar sources. 
■ It has alwayfit been the Kberal policy of the Fran^iiin Instita^t 
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whUe retaining the control of the institution where, from its naturVi 
the control should be retained — in the hands of mechanics— to call 



in the talents of other professions to their aid. While by tbe 
:Stitution, two-thirds of the Board of Managers must he manofao 
turers or mechanics, every citizen is free to become a member. No 
.co-operation is spumed ; and in return, knowledge, time, and tair 
ent, of various kinds, are at the disposal of the foster mothar. 
This same liberal principle of action shows itself in the very mod* 
erate requital expected for all the privileges bestowed, by whidi 
membership m the Franklin Institute is placed within the meui 
furnished by the deposit of one cent for each of the working da]f» 
of the year, Exdusiveness is absent from each and every oeMrt*' 
ment of the Institute, and to a degree whicbt to those who believt 
auch establishments are raised and must be used for the benefit of 
eertain cliques, and the propagation of certain individual influenoea 
is almost startling. What would be thought of raising a voluntary 
xsommittee of the members of an institution, the annual contribo-' 
tion to which of three dollars makes a member, to consider inpoffw 
tiint inventions and improvements in the arts. Such a thing; tba 
advocates of cliques would say, must lead to confusion; A volon- 
lary committee is wholly uncontrolable — and so it should be. Junl 
such a committee— just so uncontrolable — has existed and flborisiH 
ed in the Franklin Institute for sevei-al years, every member beinff 
at liberty to join it who is willing to perform the labor required ^ 
him. I do not think I overrate the importance of this association 
of members, when I place it next to the lectures. The library and 
reading room are no doubt more extensively useful to the membersi 
but the knowledge acquired from books and experience, which is 
called into action in such various ways, and on so many occastons^ 
in the Committee on Science, and the opportunities for inteUectual 
Culture afforded by calm investigation, by cool, but earnest, dii* 
cussion, and by the appeal to experiment, are so practically improv* 
ine as to rank above all passive means of cultivation. 

Besides the Lectures, the Library, and the Committee on ScienM 
the Monthly Conversation Meetings serve as rallying points— as 
opportunities of giving instruction or of being instructed in tba 
scientific or mechanical novelties of the day. In a large metropolia 
lilp London, it is always possible, during at least a part or thi 
year, to obtain materials for even weekly meetings of this sort Ai 
the Royal Institution of London, there is an informal lecture al 
least once a week, corresponding somewhat to our Conversation 
Meeting. If we could concentrate here the novelties which in oiir 
country find vent through various channels, we should be able la 
carry on these meetings with more spirit than is now done. In 
tiii meantime, they are often both agreeable and useful, and, doubt* 
leas, will be kept up with occasional intervals. 

While«thus providing for the improvement of its members, the 
Franklin Institute has not forgotten their families, their wives and 
daughters, as well as their sons, wards, aitd apprentices. When tha 
lectnres of the Franklin Institute first .comn^enced, ladies wire pot 
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in the habit of attending lectures— in other words, custom most 
ungallantly excluded them fi*om opportunities of intellectual amuse- 
ment and advantage. The Institute has turned custom out of the 
doors, and taken the ladies within them. 

A series of schools for youth at one time entered into the plan 
of the institution. Of these, the drawing school alone is still kept 
up with an efficiency and advantage which command patronage. 
I have very little doubt that had not public education taken the' 
new position it now occupies in our city, these designs of the Insti- 
tute would have been extended^ The sovereign has now awaked^ 
to the advantages of supporting pubKc schools by public means^ 
although not yet fully prepared to push the principles upon which 
they are based to their utmost limit. 

Among all these means of usefulness, there is no School of Com? 
merce and the Arts like the Polytechnic Institution of Vienna, no 
School of Arts and Trades like the Berlin Institute, no School of 
Arts and Manufactures like the Paris Institution, The establish- 
menlipf a School of Arts has been a favorite project with the Frank- 
lin Institute, but thus far has scarcely passed beyond a projec;^ ; at 
onte time on the point of receiving aid from the Commonwealth, at 
another almost put in operation by individual enterprize. This- 
object requires means, and these we have not at our disposal. 
Will public opinion ever so far ripen as to furnish these means ? 
This is an interesting inquiry. I have heard it remarked by more 
than one person conversant with the minutise of the institutions of 
Philadelphia, that all the enterprizes for the diffusion of knowledge 
are supported by a small portion of our population ; and yet they 
are intended for the ultimate good of a//, and should be supported 
by the whole community. There was no doubt a time when the 
idea of paying for the support of a fire department would have 
seemed preposterous, and now we quietly pay for insuring our 
liouses, and then in addition, a portion of our taxes goes to furnisb 
the means and appliances for extinguishing fires. What would we 
think now of supporting a fire department entirely by voluntary 
contributions T So public opinion oscillates from one side to an- 
other. What is at one time impossible, at another is firmly estab- 
lished as the general usage. Where shall we draw the line betweenr 
tliat which is to be supported by general assessment, and that hy 
particular contribution? Shall the principle be that, what isfoi^ tk»' 
good of the whole, shall be supported by the whole ? ' 

It has been long established that the poor must be instructed at 
the public expense. It is found cheaper to educate the masses than 
to pay for the fruits, of ignorance. Besides which, christian char- 
ity cares for the souls as well as the bodies of men. But the scheme 
of public education^ free to all, is, even now, and in our own coun- 
try, very imperfectly understood. Indeed it may be doubted if the 
public are yet prepared fully to follow it to its consequences. We 
began, in this country, after the example of the old world, to endow 
institutions (br higher education, universities and colleges. I'hen 
we ibund that this was beginning to build the house at the top. We 
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turned and established schools, common schools, and occasionaHy 
.. a high school: And now the foundation and superstructare luiTe 
no connexion. Is not this all wrong? 

{" It we want precedent for a different state of things from the old 
world, we can find it, and so be borne out by experience, as far at 
institutions trammelled by feudalism can be guides to us. The so- 
called University of France includes all public institution within 
its organization; the highest and lowest are free; why not the 
middle ? why not all? , 

But it may be said we agree that that which shall benefit all shall 
be supported by all. We agree that education shall be put upon a 
truly republican basis, that all the schools, from the lowest to the 
highest, shall be supported from the public purse, that a wider raitfe 
flhall be taken than now in education, and yet the whole shall be 
supported by the public. But you go further, you ask that institii** 
Uona for the benefit of certain classes, by name merchants^ maim- 
Ikcturers and mechanics, shall be supported or subsidized Arom the 
public purse. These classes certainly, in my view, makeup no 
;smaU or unimportant portion of our community. They are soretr 
not so few in numbers, nor so insignificant in influence, that their 
interests may be overlooked. 

' But I would go beyond this, and include in one wide system aH 
the institutions of every name for the promotion of knowledge. It 
js not necessary to weigh their relative usefulness- It would be easy 
to bring up an array which would include all classes of our com- 
munity. The Mercantile Library has its objects, the Appreniticeif 
Library others ; the Philadelphia Library, the Athenceum, tlie Phil- 
osophical Society, the Academy of Natural Sciences, the Phikdei- 
phia Museum, the Athenian Institute, and many similar associations 
reach and all have their spheres of usefulness. Take them together 
do not their objects include in their range the interests of every 
. .citizen of Philadelphia ? Are they not intended for the benefit of 
glasses which include all ? Would not good done to all of them be 
,done to the whole community ? If not, let others occupy the ira- 
,cant ground. Nor would the difficulty of adjusting claims be an 
insuperable one. For such it never has been in any country where 
such a plan has been in fact executed, and executed it has been in 
many, though not perhaps systematised. What, for example^ is the 
.support of the Polytechnic School of Vienna, and of its Conserva- 
tory, from the public purse, but part of such a scheme ? and just such 
ja part as the subsidizing. of the Franklin Institute, under its present 
organization and management, would be. What the establishment 
x>f a Museum of Natural History and of Coins and Antiquities^ bot 
the supportof the Academy of Natural Sciences and the Museum T 
What the support of a Royal Library but that of the Philadelphia 
Library ? All of these, or nearly all, every where are under differ- 
jent boards of administration. The scheme is not so Utopian as, 
at first sight, it might appear. Our schools, colleges, universities, 
ibsitutes, museums, academies, associations, under whatever name, 
for the diffusion and advancement of knowledge, constitute ah* 
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semblage of objects, embracing within its scope all classes and all 
interests.. Let me commend to your thoughts the idea of forming a 
system from these various parts, not centralized, but like oui" own 
political union, each independent, while all are united, a great sy$^ 
tern cf pviblic instruction, iwMhy the patronage and support of ^ 
free and enlightened people. 

If public opinion were once right in regard to it, the details oST 
the plan would present no serious obstacles. I have just rdad that 
a muhificent Englishman has left nearly half a million of dollars t0 
two institutions connected with the University of Oxford. Per- 
haps liberal individuals among us may one day turn their attention 
to the beginning of some scheme of general secular instruction, in- 
quired imperiously in aid of moral and religious culture, by the na- 
ture of our political institutions. Without intelligence, virtue |i 
comparatively powerless ; without virtue and intelligence, liberty 
degenerates into licentiousness, independence into brutality, lip^ 
erty and independence exist but in name. When virtue, liberty 
and independence fail, the commonwealth which has. cfaoifen them aii 
her watchwords, and has emblazoned them with the emblems c^ 
agriculture, commerce and the arts upon her arms, will cease td 
have a being. 



Notice of Experiments regarding the Visibility of lights in Raptd 
Motion, made with a view to the Improvement of Lighthouses ; and 
of some peculiarities in the impressions made by them on the jE^; 
' By Alan Stevenson, LL. B., F. R, S. £., CivU Engineer. 

In experimenting on this subject, I used the apparatus fonperljr 
employed by Captain Hall. It consisted of an octagonal frames 
-Which carried eight of the disks that compose the centrd part of 
iPresnel's compound lens, and was susceptible of being revolved 
dlowly or quickly, at pleasure, by means of a crank handle and 
some intermediate gearing. The experiments were nearly jdenti- 
cal with thole made by Captain Hall, who contrasted the effect Of 
a single lens at rest, or moving very slowly, with that produced by 
the eight lenses, revolving with such velocity as to cause an applir- 
ently continuous impression on the eye. To this experiment i ad- 
ded that of comparing the beam thrown out by the central portion 
bf a cylindric refractor, such as is used*at the fixed lisht of the Isle 
of May, with the continuous impression obtained by the rapid rev- 
olution of the lenses. Captain Hall made all his comparisons at the 
short distance of one hundred yards, and in order to obtain some 
measure of the intensity, he viewed the lights through plates of col- 
ored glass until the luminous disks became invisible to the eye. I 
repeated these experiments at Gullan, under similar circumstances, 
but with very different results. I shall not, however, enter upon 
the discussion of these differences at present, although they are 
susceptible of explanation, and are corroborative of the conclusions 
it which I have arrived, by comparing the lights tit a distance of 
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fourteen miles, but shall proceed to detail the more important re- 
volts i¥hich were obtained by the distant view. Several memben 
lof the Royal Society witnessed the results of the experiments^ which 
I shall briefly describe in the following order : 

1. The flash of the lens revolving slowly was very much larger 
than that of the rapidly revolving series ; and this decreasiBg ol 
size in the luminous object presented to the eye, became more mark- 
ed as the rate of revolution was accderated, so that at the velocity 
of eight or ten flashes in a second, the naked eye could hardly 4i^ 
tect it, and only a few of the observers saw it : while the steady 
light from the refractory was distinctly visible. 
• % There was also a marked falling off in the brilliancy of the 
rapid flashes as compared with that of the slow ones ; but this effect 
was by no means so striking as tlie decrease of volume. 
^ 3. Continuity of impression was not attained at the r^te of five 
flashes in a second, but each flash appeared to be distinctly septoit" 
ed by an interval of darkness ; and even when the nearest approach 
to continuity was made, by the recurrence of eight or ten flashes 
in a second, the light still presented a twinkling appearance, which 
Was well contrasted with the steady and unchanging effect of the 
cylindric refractor. 

4. The light of the cylindric refractor was, as already stated, 
steady and unchanging, and of much larger volume than the rapid- 
ly revolving flashes. It did not, however, appear so brilliant as the 
mishes of the quickly revolving lenses, more especially at the low- 
er rate of five flashes in a second. 

6. When viewed through a telescope, the difference of voluiqe 
between the light of the cylindric refractor and that produced by 
the lenses at their greatest velocity, was very striking. The form- 
er presented a large diffuse object of inferior brilliancy, while tho^ 
latter exhibited a sharp pin point of brilliant light. 

Upon a careful consideration of these facts, it appears virarranta- 
ble to draw the following general conclusion : 

1. That our expectations as to the effects of lights when distri- 
buted according to the law of its natural horizontal dit^rgence, are 
supported by observed facts as to the visibility of such lights, con- 
trasted with those whose continuity of effect is produced by col- 
lecting the whole light into bright pencils, and causing them to 
revolve with great velocity. 

2. It appears that this deficiency of visibility seems to be chiefly 
due to a want of volume in the luminous object, and also, although 
in a less degree, to a loss of intensity ; both of which defects appear 
to increase in proportion as the motion of the luminous object is 
accelerated. 

3. That this deficiency of volume is the most remarkable optical 
phenomenon connected with the rapid motion of luminous bodies, 
and that it appe.us to be directly proportional to the velocity of 
their passage over llic eye. 

4. That there is reason to suspect that the visibility of distant 
lights depends on the volume of the impression, in a greater degree 
than has, perhaps, been generally imagined. 
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5. That as the size and intensity of the radiants causing these 
various impressions to a distant observer, arc the same, the volume 
of the light, and, consequently, cceteris paribus, its viability is with- 
in certain Hmits, proportionate to the time during which the object 
if present to the eye. 

Such appear to be the general conclusions which these experi- 
ments warrant us in drawing : and the practical result, in so far as 
lighthouses are concerned, seems sufficient to discourage us from 
attempting to improve the visibility of fixed lights in the manner 
proposed by Captain Hall, even supposing the practical difficulties 
connected with the great centrifugal force generated by the rapid 
revolution of the lenses, to be less than they really are. 

I shall be excused, I hope, for saying a few words in conclusion 
regarding the decrease in the volume of the luminous object, caused 
by the rapid motion of the lights. This effect is interesting, from 
tne appiirent connexion with the curious phenomenon of irradia- 
tion. When luminous bodies, such as the lights of distant lam] 
are seen by night, they appear much larger than they would do 
day; and this effect is said to be produced by irradiation* 
Plateau, in his elaborate essay on this subject, after a careful exam- 
ination of all the theories of irradiation, states it to be his opini6a 
that the most probable mode of accounting for the various observ- 
ed phenomena of irradiation, is to suppose that, in the case of a 
night view, the excitement caused by light is propagated over the- 
retina beyond the limits of the day image of the object, owing 130L, 
the increased stimulus produced by the contrast of light and dark- 
ness; and he also lays it down as a law, confirmed by numerous 
experiments, that irradiation increases with the duration of the ob- 
servation. It appears, therefore, not unreasonable to conjectut^, 
that the deficiency of volume observed during the rapid revolution 
of the lenses, may have been caused by the light being present to 
the eye so short a time the retina was not stimulated in a degree 
sufficient to produce the amount of irradiation required for causing 
a large visual object. When, indeed, the statement of M. Plateau, 
that irradiation is proportional to the duration of the observation, 
is taken, in connexion with the observed fact that the volume of 
the light decreased as the motion of the lenses was accelerated, it 
seems almost impossible to avoid connecting together the two phe* 
nomena, as cause and effect. — Edinb. New Philos, Jour, 




Wire Rope. — ^Mr. A. Smith has read a paper before the Society 
of Arts, on the manufacture of wire rope for standing rigging etc. 
The results of experiments made by order of the admiralty, are 
that standing rigging of wire rope of equal strength with the hempen 
rope, one third of the size and half the weight, may be fitted at about 
two thirds the cost. Mr. Smith stated that " the standing rigging 
now fitted in her majesty's Navy presents a surface of upwards of 
600,000 square feet, which is about equal to the surface of the sails 
of twenty four first clasis frigates," that "one fathom of hempen rope 
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Itboat three inches in circumference will absorb half a pound of 
ynXer and will contract one inch in length. The standing and run-, 
ning rigging of a first rate, measures about 30,000 fathoms and will 
consequently when wet, contract in length on an average about 883 
yl^*ds, or nearly half a mile, and absorb, about seven tons weight of 
water, which being principally carried aloft will materiaUy effect 
|ier sailing," 

« 

Mr. Norri^ Miniature Locomotive for the King of France. — Our 
Fisaders have seen the notice of a beautiful working model of a loco- 
motive made by Mr. Norris for the King of France. The foUoi;^^ 
ing notice of its performance will prove interesting to the friencb 
(yf American industry. 

The Journal des Chemins de Fer gives the following interesting 
particulars of some experiments to which the model has been lately 
subjected : — ^"His Majesty ordered a small railway to be construct^ 
ed in one of the galleries near the Marine Museum in the Louvre, 
^hisf construction was about 90 metres long and 36 centimetres 
wide« presenting all the inequalities of surface that miffht be met 
with in a real railroad. The curves were of the smsulest radius 
possible to be used, and such as will never be met with in actual 
travelling. Repeated trials of the locomotive were made, under 
the direction of the maker, in presence of his Majesty, surrounded 
\^ his family, several ministers, and a number of oflicers belonging 
to his household. The little locomotive drew without difficulty a 
carriaj^e, in which was seated ten persons of his Majesty's suitey 
amongst whom was General Gourgand, and this was repeated sev** 
eral times with the most perfect success. His Majesty was pleased 
to express to Mr. Norris the great satisfaction he felt at the success 
of these interesting experiments, proving as they did that railroads 
niay now be constructed in every description of locality, no natural 
ground presenting such difficulties ^s were designedly brought to- 
gether on this occasion. 

Carpets.r—ThQ new mill which is in progress of building in this 
city by the Lowell corporation, is intended for the introduction of 
Bew carpet power looms, which is a new invention by a young 
gentleman ot this city. Heretofore, the hand loom alone has been 
used. By this new invention, one female will be able to do the 
work of three men. A few of these looms have been in operation 
for several months, and their complete success placed beyond 9, 
doubt. — Lowell Cour, 

Automaton, — A machinist of a little town in Bdhemia, has con- 
structed an automaton, which imitates perfectly the human voice ; 
sings several difficult airs with the greatest accuracy and executes 
shakes, runs and ^e chromatic scales with surprising precision. ^ It 
iilso pronounces several words in singing. 

Professorship of Civil Engineering. — -Trinity College Dublin has 
established a chair and Mr. John Macneill has been appointed. 
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Wire Bridge. — In our last we gave extracts from a paper read 

by Mr.' A. Smith before the Society of Arts. The following notice 

refers to the several communications of Mr. S. before the society! 

A wire bridge, of 33 feet span, was erected in the room, the con- 
struction of which Mr. Smith explained. The wire rope, forming 
its principal support, weighed 56 lbs.; the angle-irons, 112 lbs.; 
and the other parts, including the braces, 56 lbs. ; and 112 lbs. for 
the platform or footpath composed of boards — thus making the 
whole weight only three cwt., and which might be completed by 
four n^en, in about three days, at a cost not exceeding 15/., and 
could, at any time, be taken down or put up in half an hour. 
These descriptions of bridges were described as very useful for 
military purposes, and for throwing over deep cuttings in railways 
etc., Mr. Smith stated, that for general practical purposes the cost 
might be taken at 1/. per foot run, with a breadth of three^feet. 
Two smaller models of bridges, on different principles of construc- 
tiOB, were also shown. 

Burning Lens worked by the Drummond or Oxy-Hydrogen^ 
JJght.-^A colossal burning lens, three feet in diameter, and weigh- 
ing 5 cwt., has been erected in the Royal Adelaide Gallery, intend- 
ed to be worked by the Drummond, or oxy-hydrogen light. Some, 
private experiments of this power of the Drummond light have tak- 
en place, when it was found that the bulb of a differential thetmo- 
meter introduced into the focus, at a distance of 16 ft., was sensibly 
affected, and a piece of phosphorus introduced in the same point 
was fused. It has long been asserted that the heat accompaQvine. 
light obtained by artificial means does not produce he^t capable c^ • 
being transmitted and concentrated through lenses ; these experi-. 
fnents fully prove the contrary. 

The tailors are threatened with the loss of trade, and the thimble 
and goose to be superseded by the shuttle and loom. Messrs. 6* 
Martin & Co. having introduced into Philadelphia the English in-' 
vention for weaving coats and pantaloons, and one of the papeirs 
speaks of one of their articles as being as comfortable an article o^- 
the kind as one could desire for common wear. Drawers and[ 
shirts have been woven in that city for some months. 

Type Setting Machine.-^An instrument invented bv M. Gaubert 
for the purpose of composing and distributing type,.has been pre*^ 
sented to the Paris Academy of Science, for examination. The 
Committee in their report give credit to the genius and labor, but 
carefully abstain from any observation upon its economical use. 

The King of France has presented William Norris, Esq, our cel- 
ebrated Locomotive engine manufacturer, a gold medal, and a gold 
box ornamented with diamonds, besides giving him an order for 
the construction of several locomotives. 
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Timber Tank. — A wrought iron cylinder, 51 feet long and 6 feet 
.diameter, has been erected in Portsmouth Dock Yard, for the pur- 
pode of " Burnettizing" timber under pressure. It is composed of 
plates half an inch thick, and double riveted, and the ends are of 
cast iron, with doors 2 feet 6 inches square, for the admission of 
logs* It is fitted with two air pumps of 14 inches diameter, for 
extracting the air, and two force pumps for increasing the pressure 
when filled with the solution. On a trial lately made before the 
Admiralty engineer Mr. Kingston, the cylinder having been charg- 
ed with 20 loads of timber, the air pumps which are arranged to be 
driven by Lord Dundonald's rotary engine, were set to work, and 
a vacuum of 26^ inches was obtained in 30 minutes. A cock in 
the connecting pipe was then opened, and the solution rushed into 
the vacuum from the cistern. When the cylinder was filled with 
solution, the force pumps were set to work, and the pressure was 
raised to 200 lb. on the square inch. Under this pressure there was 
not the slightest leakage from any part of the cylinder, nor from 
the doors. The timber was removed on the following day, and a 
Io2 was cut up, when it was found that the solution had penetrat- 
edto the very centre, and completely saturated it. The pressure 
at which the apparatus is in future to be worked, is 100 lbs. on the 
square inch, as this is found to be sufficient for the due saturation 
of the timber within 24 hours, under the process of previous ex- 
haustion of the air. The whple •of the work was executed by 
Messrs. W. Fairbairn and Co., of London, and the cylinder riveted 
machine, to which its great tightness may be attributed. 

Comparative cost of English and Foreign Railroads, — ^In Mr* 
Robert Stephenson's elaborate and important report, addressed to 
the directors of the South Eastern Railway, on the system of rail- 
ways, as now projected by the French government, he gives an 
analysis of the cost of railways in England, selecting three lines — 
the Northern and Eastern, the York and North Midland, and the 
Bjirmingham and Derby — as cases similar in their results to those 
in France now under consideration ; from this, and also an analysis 
X)f the cost both of the Belgian and French lines, it appears the 
average cost per mile of the English lines is 25,450/., the 
French lines, 23,000/., and the Belgian lines, 16,206/. ; thus show- 
ing a difference in the cost in favor of the Belgian lines over the 
English of no less a sum than 9,244/. per mile, and over the French 
of 6,794/. 

Barker^s Mill applied to Steam Navigation, — Mr. Less delivered 
a lecture on steam navigation, with a particular reference to the 
exposition of a principle proposed to be applied by Mr. Ruthven of 
this city, and for which he has taken out a patent. The lecturer 
gave a succinct statement of the history and progress of steam nav- 
igation, and remarked that the great obstacle to its extension was 
the imperfect nature of the paddle wheels. It was to obviate this 
imperfection that Mr. Ruthven had turned his attention^ and his 
plan was sufficiently simple. It was to apply to the propulsion of 
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the vessel the prlncij)le which was known as that adopted in "Bar- 
ker's Mill." It consists of a lube, horizontal or upright, into the 
extremity of which another tube, crossing it at right angles, was 
fitted, and open at both ends. When water was introduced into the 
first tube, it naturally made its escape at the two ends of the angular 
tube, but in its escape it caused this tube to revolve ; the water, as 
it escaped, sending the tube forward in an opposite direction to 
that by which it escaped, and this with a force proportioned to the 
pressure of the water. The principle, in fact, is precisely the same 
as that which causes the receil in a ggn when it is discharged. It 
had been attempted to be applied to steam navigation before, but 
. had always failed, because, in the lecturer's estimation, the water was 
always discharged below the surface, which impeded its power of 
action. He illustrated this by experiments, which certainly show^ 
ed that the discharge of the water, below the surface of other water 
was not nearly so efficient as when it was discharged into the air. 
The mode of its application to the propulsion of vessels, was as we 
understood, by making apertures in the bows of the ship, through 
which the sea water would flow into pipes, and thus would be con- 
ducted to the place where the steam-engine was situated. There 
the water would escape by a large pipe running across the vessel 
and open at both ends, but with the apertures directed towards the 
stern, which upon the principle referred to, would have the effect 
of sending the vessel forward. If it was wished i^ back the vessel 
the aparatus could be turned in the contrary direction ; and if to 
stop her, they had only to be turned directly down towards the 
bottom, while the engine never ceased working. In-this case, we 
understand, the usq of the engine would be to discharge the water 
out at the two apertures with a high degree of pressure as the speed 
of the vessel would-be in proportion to the rush of the water. A 
small model was exhibited without a steam-engine, which showed 
the soundness of the principle, by the small skiff sailing, backinffy 
and even turning, in water. The lecturer considered that vessels 
propelled in this way would have more velocity than those propell- 
ed by the paddle, besides the great advantage of dispensing witk 
that imperfect implement. — Edinburgh CouranL 

The Numeral Figures. — The types from which numerals are 
printed were, from the invention of printing till about 1785, formed 
so as to give heads, and tails to the figures, in the manner which is 
always used in handwriting. At the period just named. Dr. Hutton 
introduced in his logaritlimic tables what was then a new form, in 
which the figures were all of one size, having no parts above or 
below the others. This system of Dr. Ilutton's gradually became 
universal, much to the regret of all who had to consult mathemati- 
cal tables, who were glad to use French tables, in preference to 
English, on account of the sui'pcriority of heads and tails. In the 
mean time, it was found that with figures all of a size, a larger type 
was necessary, to secure sufficient legibility, and this type gave facili- 
ties to that foniialion of thick and thin lines which distinguishes 



64 Deleterious Gas Detector, 

the larger Dumerals of the existing English press from those of all 
other ages and countries : 

1234567890 
It was generally admitted that both circumstances, — ^the sanaenesf 
of size, and the swelling of the lines which compose the figurei, 
were unfavorable to legibility ; but no %teps were taken to restiMV 
the old type until lately, when some works were published in what 
was called the French brevier^ being a type in which the heads and 
tails exist, and in which the thickness is as nearly as possible the 
same throughout. The Council of the Royal Astronomical Society 
and the superintendent of the Nautical Almanac, have recentq^ 
fCome to the determination to restore the old form of the numerals 
in their respective publications, an example which is pretty sure 
to be foHowed in mathematical publications, and perhaps in others^ 

Deleterious Gas Detector, — An invention is described in the 
French papers which will, it is said, give such timely notice of the 
presence of deleterious gas in mines, or other places, as will enaUe 
persons to take the necessarv precautions to guard against ex{da> 
•sions. An explosion from the admixture of carburetted hydrogen 
with atmospheric air can only take place when the former exists in 
a certain and knoW^roportion. When the quantity has reached 
t>r exceeded this point, the contact of a light instantly causes an ei;- 
plosion. The instrument recently invented has a sort of tell-tale to 
show the existence of danger, is simple, ingenious, and effectuaL 
Connected with a chemical solution is a kind of float, nicely grad- 
uated, and attached to a counterpoise. The solution is of such a 
nature that it undergoes a change when acted upon by the admix- 
ture of carburetted hydrogen, and when saturated to a certain point 
the float changes its position, and acting in its turn upon the coun- 
terpoise, a spring is let loose^ and strikes upon a bell or drum, giv- 
ing out a loud sound, and thus indicating the presence of danger, 
^his ingenious test is not liable to derangement, and the whole ap- 
paratus is comprised with a small compass, and of little cost. The 
solution can be varied so as to be adapted to every kind of deleter- 
ious gas. 

Architectural Remains in Asia. — The Commerce states^ that 
"•'most favorable news had been received fromM. Tessier, appoint- 
ed to direct the expedition sent to Magnesia, in Asia Minor, in or- 
tler to raise the remains of the temple of Diana Leucophica. It ap- 
|>ears that many more objects had been discovered than was origi- 
nally expected, amongst others several columns in complete preser- 
vation, with their capitals sculptured with extreme delicacy, be- 
aides 12 has reliefs admirably executed, and a number of statues. 
The most friendly aid had been afforded by the French authorities 
in the Levant, and it is expected that a brilliant harvest is being 
reaped for the Academy des Beaux Arts at Paris." 

Erratum, — On page 34, 10 lines from the top for "exchange" 
read " enhanced'* 
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Thii number ronttin* tome articles which may appear oat of place— bearing date subseqaent 
to the data of the nwnber. This aritee from the circnmatance that, when the andcrwgned took charge 
of the poblicration of the Jonmal, late in April, he fonnd it behind time— and being aware of the effort 
oeceamy to orerhaol a locomotive nnder way, he deemed it the better plan to ran a ** train" in both 
diractiona ontil the work thould be **np to time" and a little in advance. 

To be able to keep it alwaye in advance, he relies mach, very much, npon those wlioee interests are 
•o cloaely identified with the improvement, and extension of the railroad aystem in the United Btatea. 
"Wa ask from every Engineer the result of his experience ; and from every friend of railroads, his co- 
operation in giving circulation to the JonmaL To tha present subscribers who have, throa|^ good 
report and throvi^ evil report, stood by the work, and sustained it as well by their contributions to its 
pages as by the prompt payment of their annncd subscription, he tenders his hearty thanks. And to 
thoae who have, like himself, and the railroad cause, for a £bw years past, been " off the track,*' he 
would say{ be of good cheer-— our turn is coming next. Let us lift together — sustain the Journal and 
ft shall labor to sustain the cause. To the press, for its kindness, he b truly grateful for the post, and 
trusts that tha Railroad Journal will continue to merit and receive its fttvorable notice. 

D. K. MINOR. 



IMPORTANCE OF RAILR0AD8, ESPECIALLY IN TBE UNITED STATES. 

We find in the New York American the following article from the Cin^ 
emnati Daily Chronicle, in relation to the present condition and future pros- 
pects of the United States. Assuming the past as a criterion for the future, 
we may look forward to a condition of things in this country truly sublime 
to contemplate. One hundred years ago and what were we 1 what are we 
now ? and what may not we 6«, if we will, one hundred years hence ? In 
17^, there was scarcely a million of inhabitants within the territory now 
claimed by the United States, estimated to contain 2,200,000 square miles. 
Now, in 1843, there is about 18 millions, and it is safe to estimate that in 
1M3, there will be over 300 millions, indeed Darby estimates the popula- 
tion of 1940, at 386 millions ; but say 300,000,000 of inhabitants within our 
present territory, reaching from the Atlantic to the Pacific, and from Canada 
to the Gulf of Mexico, embracing almost every variety of soil, and temper- 
itnre of climate. 

We may travel thousands of miles, in a direct lino, without crossing our 
own boundaries ; and over a more fertile soil than can be found elsewhere. 
We have rivers longer, and larger in the aggregate, and furnishing a better 
navigation than any other country on the globe. Our lakes would by others 
be called seas. We have a more intelligent, more enterprising and more 
^^roBperous population than can be found under any other government ; of 
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course our movement is onward — our progress rapid and our destiny tmly 
sublime — who can estimate it 7 

With such elements of prosperity, we tnust progress with a rapidity as- 
tonishing to calm observers under other influences ; indeed astonishing to 
ourselves ; and it becomes us as intelligent citizens to look well to the course 
which we mark out for ourselves. It is. not yet 26 years since the ficat sod 
was upturned for the Erie canal. Only a quarter of a century, and still it 
\s a great great grandfather^ with a progeny '' too numerous to mention," 
besides its illegitimate offspring, railroads, into whose hands the septre has 
&llcn, and by which we are to progress hereafter at railroad speed, with lo- 
comotive power, on a level road, or gently ascending grade, imtil the difl^- 
ent States of the Union are so intimately connected that disolution will be 
impossible. The past quarter of a century has been productive of important 
results. We have accomplished more in that period, in the way of improve- 
ment, and increase of facilities for the transaction of business, than was ac- 
complished during a century previous. We are now somewhat in the con- 
dition of the student who has taken his degree at college — just prepared to 
begin to learn to advantage. We have studied some, practised more, and 
made some great mistakes, and are now in a better condition to learn than 
at any former period. Necessity requires us to proceed, the marcli is on- 
ward, and if we remain stationary, the train^ locomotive, tender^ earSj and 
ail will pass over us. In other words, we shall fall behind the age. How 
important then that from this time we proceed on correct principles. Let us 
reason from the past and present to the future, and when we do resume our 
works of improvement in earnest, let us commence on the main lines and 

carry them forward gradually, but steadily towards the great points on the 
Mississippi at St. Louis, which is ultimately to become a large city ; and noith 

to the Canada^ for defence, and the latter al roads, diverging to minor, but 

still important points, will follow as a matter of course. 

The progress of population is so wonderful, and the causes of excitement 
and controversy are such that, with all the efforts of a wise conservative pol- 
icy, we can hardly expect to maintain peace for a quarter of a century to 
come. There is a constant tendency among us to controversy. Uneasy 
spirits, with nothing but life, which is apparantly of little consequence in 
their own estimation, to loose, and everything to gain, a war with Great 
Britain is almost inevitable. And, therefore, it is of vast importance that we 
have main lines of permanent railroad, extending from the principal cities ta 
the interior, to the frontier, to thenar west, that troops, provisions, and mo- 
nitions of war may be transported rapidly from place to place, and thus, by 
rapid movement, and unexpected blows, accomplish much in little time and 
with comparatively small means. 

The economy in money alone, to say nothing of health and life, during 
eren a short war like our last, would construct more than a thousand miles 
of railroad, of the first class, in this country, or a line from New York to 
8t Louis ; and such a railroad would be equal, at least in the defence of our 
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9^500 miles of border line, to a regular army of 20,000 men, as, by it, troops 
could be collected from eight or ten States, at any point on its line, or at 
either extreme, in three to Jive days, thus concentrating or distributing a 
force wherever needed, which might bid defiance to any power on earth like- 
ly to attack us. 

But the advantages of railroads, as a means of defence, great as they un- 
questionably are, are mere trifles in comparison with their benefits as a means 
of social intercourse and union among ourselves. Connect distant points by 
railroad, no matter how diflerent the habits, manners and views of the peo- 
ple, they will soon become acquainted, and eventually assimulated and neigh- 
bors ; thus dispelling prejudices and cementing friendships, calculated to per- 
petuate the institutions under which we have risen from a mere handful, and 

are growing to be the mightiest nation on earth. We are destined to 
become, if we remain united^ and are wisely governed, the most powerful na- 
tion on earth, from the fact that we have. the largest fertile territory in one 
body, with the greatest natural facilities for navigation in our numerous 
mighty rivers and lakes, and the most enterprising and intelligent people as 
a mass. Then how important that our improvements should progress un- 
der wise counsels, that wc may keep pace with the spirit of the age, and 
find employment and sustenance for the coming millions predicted in the fol- 
lowing article. 

Gao\VTH AND POWEtt OF THE UNITED STATES. 

Since the complete establishment of the American constitutional govern* 
mcnts, the future growth and uhimate power of the United States has been 
a problem both with philosophers and political economists. There are two 
strongly exciting causes to this species of speculation. The first to discover 
the effect of the freest institutions mankind had ever adopted on the happiness 
and prosperity of the people under their influence ; and the next to discover 
the natural gro^^'th of the only nation which, since the earliest ages of the 
world, has been lefl undisturbed in its natural progress. Half a century has 
not wholly determined these problems, beyond a contingency ; but it has fur- 
nished us with some elements of the ultimate result. Those especially, which 
relate to physical growth and power, may be regarded as leading to certain- 
ties of result, beyond any disturbing causes, except that of Divine Providence. 
This future prospect is important, in considering our relations with other 
nations, and in determining our national policy. For this cause, we propose 
to take a birdseye view of the natural capabilities of the United States. 

The surface of the United States comprehends a space of about two miJ- 
' lions two hundred and fiiby thousand square miles, and is about one-twentieth 
fart of the land surface of the earth. More than one-half of this surface 
lies between the 35th and 45th degrees of latitud^^ It is, therefore, in the 
very heart of the temperate zone, where nature brings man and fruits to the 
highest measure of comparative excellence. 

The circumference or border line of the United States is about niyie thou,- 
sand floe huiulred miles in length. It may be divided thus: 

Boundary, in common with British N. America, about 

Boundary, in common with Mexico, 

Coast of the Pacific, 
• Coast of the Gulf of Mexico. 

Coast of the Atlantic, 

Total, 9.500 « 



3.700 miles, 
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1,000 
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The territory thus enclosed includes also nearly ten thousand milet oflmkt 
and river navigation^ of which two-thirds are in the valley of the Mians- 
sippL The great lakes make a chain of ahout two thousand miles ; the 
Mississippi two thousand more ; the Missouri two thousand more ; the Ohio 
nearly one thousand ; and hundreds of minor streams from the St. Croix to 
the Sabine, make up thousands more. 

It is important to observe, that this extensive country is admitted bj geog- 
raphers of former nations to have the most various soil, climate and produc- 
tions of any country upon the globe. The inevitable consequence is, that 
its capabilities for population and wealth are correspondingly great. No 
country can surpass it in the capacity for production. 

Of the whole two millions two hundred thousand square miles of surfiice, 
only about two hundred and fifty-five thousand lie in the Atlantic slope, and 
two-thirds of the whole lie in the valley of the Mississippi. To estimate 
lightly the population, which, under the natural and known laws of increase, 
will arise and be readily maintained on this surface, it is necessary, first, to 
consider for a moment the arahiliiy and fertility of the Mississippi basin. 

The first fact we observe is, that the rivers of this basin are remarkably 
long. For example, the main stream of the Mississippi rises near latitude 
4B degrees and joins the Gulf of Mexico about 20 degrees — thus miming 
through about 20 degrees of latitude. 

The Red river, of Louisiana, is estimated by Mr. Darby at one thousaDd 
miles in length. The Ohio, on the eastern side, is also one tlionsand, as- 
cending to the heads of the Monongaheia and Allegheny. The result of 
this is of vast importance. The rains and melted snows, which occasion 
the annual floods, fell on distant mountains, and raise those streams to great 
heights, pouring forth a vast volume of water. In proportion to the length 
of rivers, and their annual rise, must necessarily be the alluvial lands they 
feed. This is sufficiently illustrated by the river Nile, whose annual floods^ 
coming from the distant mountains of Africa, occasion the fertility of Egypt 

In connection with this &ct, we have nothing of equal consequence ; that 
in this vast region there is very little space occupied by mountams, marshes, 
or lakes, incapable of production. Almost the whole sur&ce is arable. 
These great &cts, taken in connection with its locality in the midst of the 
temperate zone, determine the conclusion, that this great American basin is 
capable of producing more grain, and consequently, maintaining more peo- 
ple, than any other equal space on earth. So far as our culti\-ation has ex- 
tended, the practical result corresponds with this theory, deduced from geo- 
graphical facts. 

The question of American population has become of great interest to spe- 
culators on the future progess and condition of the human family ; for here- 
tofore, the United States has populated with a rapidity beyond any concg^ 
tions which have been formed from the basis of European statistics. In the 
various estimates which have been made of the progress of American pop- 
ulation, there are two, particnlarlv worthy of notice. One by Darby, m a 
most excellent work, " View of the United States ;'' and the other by Pro- 
fessor Tucker, in Hunt's Merchants' Magazine. 

Mr. Darby's estimate was made before the cnisus of 1890, and is there- 
fore subject to two tests : 

Estimate. Reality. 

1830 14,003,000 12,866,000 

1810 10,335,000 17,063,000 

But an important foct is to be noticed The greatest error in Mr. Darby's 
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estimate wbls in the number of slaves^ which according to his estimate would 

haye been in 1840, 4,114,000 

But were in fact, 2,487,000 

a dififerenco of estimate equal to more than one-half the whole number of 
slaves. It is to be observed that this over estimate of the growth of the slave 
poptilation has pervaded the calculations of all writers on the subject. They 
nave never allowed enough for the two great slave checks^ emancipation and 
bad condition. Mr. Darby proceeds to make an estimate for each year till 
1940, one century from tins time. The following are some of the results : 

1860 35,167,000 

1900 115,000,000 

1940 386,000,000 

Professor Tucker, in his calculations, published in Hunt's Merchants' 
' Magazine, assumes that the ratio by which our population has increased will 
not long continue the same, but aviU gradually diminish as the number of 
persons increase to the square mile. This is mere matter of speculation ; 
out when the people have become very dense, undoubtedly this is true ; but 
as each new State is as fresh and fruitful as the oldest ^^as, this check will 
not happen very soon. It is to be observed that the increase from 1830 to 
1840 was 32 J per cent, which doubles in little more than twenty-four years. 
Tius ratio on the population extant one hundred years ago, will give the 
present actual result So that this is the real natural increase of the Ameri- 
can population. Professor Tucker's calculations give these results : 

1900 80,000,000 

1940 200,000,000 

Comparing the estimates of Darby and Tucker, and taking the mean it 
may be considered certain that, without Divine interposition to the contrary, 
one century will increase the population of the United States to three hun- 
dred millions. 

It may be interesting to know the ultimate ca/pabilities of the American 
territory. Ireland contains eighteen thousand six hundred miles square of 
surface, and eiffht millions of persons. Notwithstanding this density of pop* 
ulation, Ireland has yet a great deal of >vaste land. It is certain that the 
United States can contain as great a proportional population as Ireland. 
Take the same proportion, and it gives the United States an ultimate capaci- 
ty of containing eight hundred millions of people — more than the entire pop- 
ulation of the globe 1 In a historical point of view, the period may not be 
long before that prodigious result is reached ; for in history, two or three 
eenturies is not a ve^ ^reat portion of time There is notning in all this 
- for ^e people of the United States to make a boast of; but there is much for 
gratitude, and much for contemplation. 

The present generation will never see these astonishing results ; but they 
are doing what will certainly influence widely these advancing millions. 
We do not believe that political society admits of much reformation in its old 
age, which was not attempted in its youth, any more than an old man is apt 
to change the habits of his life. The foundations we wish this vast political 
society to stand upon, we ought to have not only laid, but most firmly built 
up at this very time. In vain do we grow, if we grow not wisely. The 
power which the United States must have to maintain a happy liberty, is an 
intelligent moral power. They must do right and do right intelligently. 
The great levers of this power are the school, the press, and the c^urcL 
The school needs to be more elevated, the press to be purer and better. Can 
we not attain a higher and a better standard f 
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AMERICAN RAILKOAD IROIT. 

When on a visit to the Albany iron and nail tporks, under the manaj 
of John F. Winsiow, Esq., near Troy, a few days since, we were gntiSei 
to observe that, notwithstanding the general depression of the business ofdw 
country, the proprietors of this establishment were enlarging their works 
preparatory to a more extensive business. 

The manufacture of iron from the pig into nearly all its various foims^ 
is carried on in this establishment, and then into nails, ship and boat tpikeSf 
and various other articles. We also discovered in our rambles — ^which were 
without a guide or any one to explain the half we saw, to advantage'^ 
through this extensive manufactory, that the manu^ture of steel is carried on 
to a considerable extent, and we were shown, and now have in our office, a 
specimen of JHes, the manu&cture of which has recently been commenced 
by Mr. Winslow. 

But the information obtained which pleased us most was, that Mr. Wins- 
low is ready to receive orders for the manufacture of railroad iron. The 
introduction of this branch of manufacture will be of immense advantage to 
this country. We have sent abroad within twelve years, more than thirty 
millions of dollars for railroad iron alone, which ought to have been paid to 
our own iron manufacturers. We have the materials of the very best qual- 
ity, and we have also the skill, and the enterprise, and the capital to work 
them ; but, unfortunately, there has not been given to it the attention neces- 
sary to perfect machinery, to enable us to compete with foreign cheap labor. 
It is idle to say wo cannot do it. We can do it, and shall do it Let those 
who have already done so much to elevate American character, in the im- 
provement of American machiner}^, give their attention to the manufectnre 
of railroad iron, as they have to other important subjects, and we shall ere 
long be able to supply the demand for railroad iron in this country from our 
o'wn mines. If Mr. Winslow and his associates will give to the subject that 
attrition which its importance demands, and overcome the imaginary as 
well as the real difficulties in the manufacture of railroad iron, they wUl be 
entitled to the thanks, the gratitude, and what is &r more important, the |Ml^ 
ronage of their countrymen. And we shall be gratified if we can in any 
way promote their interest in this new efibrt to promote American manufiic^ 
tures. The present is perhaps the most fortunate period possible for them 
to undertake an enterprize so important Capital in abundance, price of la- 
bor low, everything cheap, and the energies of the country rapidly assum- 
ing an elasticity which will surely give impetus to the railroad system, and 
carry out many an important enterprize projected and commenced years ago, 
but suspended by the tornado which swept over the land, and prostrated 
many a sturdy oak of rapid growth, whose branches had expanded more 
rapidly than its roots. The time is, however, at hand when many a tree, 
whose branches have for years been leafless, and whose roots have been up- 
turned and withering under the scorching blasts of a baneful sirocco, will again 
take root and flourish and become, under a more careful culture, the pride of 
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the forest We thereroie say to the gentlemen of the " Albany iron tmd nail 
works," God speed you in your new enterpriie. May yon be Buccessful, 
and derire a profit from tho enterprize at least equal to the benelita whicli we 
hope may result to the country from the example. 



fcrt, 
with 



SIZ.WST SWXEPimi kUOtOHE. 

We gave, in the June number, 
a description, accompanied by a 
wood engraving, .of Whitworth's 
street sweeping machine; which 
we found in the Civil Engineer 
and Architects' Journal for April. 
This machine has been introduced 
into use in Manchester, and after 
more than a year's experience in 
an extensive district, it has been 
found to answer well, and the com- 
missioners of police recommend its 
use exclusively in the cleaning of 
streets in that city. 

One of the tnachinos has been 
sent to this city for trial, and has 
been used both in this city and 
Brooklyn, but not having the op* 
portunity of seeing it in operation, 
we are unable to give an opinion 
as to its success, but of the entire 
practicability of the construction of 
a machme to clean our streets, /ar 
more thoroughly than it has over 
been done, either under the old or 
the new system, we have not a 
doubt ; and, if the testimoniab ac- 
companying the late report of the 
company using this machine in 
Manchester and its vicinhy, extracts 
from which we give herewith, an 
to be relied on, as we doubt not 
they are, it is well worth the at- 
tention of our citizens, whose corn- 
well as interest will be greatly promoted by the use of machinal 
wKtdt instead of legs and votet. If a machine had volei in proportioo 
superiority orer the present mode of operation there would be no trou-t 
1 mtroducing it into use in every eity and village in this State ; and in- 
it woold not be singulai if a few were sent out into the western wilds 
rsKUiw noble patriot has all the reqnisitei, in bis own CMinuUioD, except 
1, 10 wan the dear peoole. 
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By the mode in use in this city during the past ten yean, the loose 
has been stired up, once or twice a week, in dry weather, but never distniM 
when most troublesome, in muddy weather, thrown carelessly into cuts, to 
be driven to the place of deposit, but owing to carelessness or design, no 
small portion of it is scattered to the four winds, as the carts pass through 
the streets, to the great annoyance of pedestrians, and housekeepers who 
are so thoughtless as to raise their windows for fresh air. By the new mode 
we understand that the work may be done quite as well in wet as in dry 
weather, and that it is much more thoroughly done than in the ordinary way, 
without dust in sweeping, and without scattering after it is deposited in the 
cart ; and the expense of sweeping a given number of square yards is not 
half as much as in the ordinary way. We think the healthy convtnienu^ 
and interest of the citizens will be equally promoted by the introduction of 
machine sweeping in the streets of all our large cities. And, therefore, our 
efforts will be given to a better understanding of the subject We give an- 
nexed, extracts from the company's last report, with other testimonials from 
witnesses competent to judge and speak of the merits of the machine. 

EXTRACTS FROM THE REPORT OF THE ROAD AND STREET CLEAN8INO COMFA* 
NY. MANCHESTER, FEBRUARY, 1843. 

<' The road and street cleansing company has been formed to carry into 
general operation throughout the united kingdom, the patent sweeping mi- 
chine, invented by Mr. Joseph Whitworth, of Manchester. More than twelve 
months have elapsed since the machine was first set to work in that towSi 
and during the greater part of that time it has been used throughout an ex- 
tensive district, under the immediate direction of the company. 

" In March, 1842, a part of the township of Manchester was assigned by 
the commissioners of police for trial of the machine, and a contract was en- 
tered into for working it therein during three months. The district included 
several principal thorougfares, and contained upwards of 30,000 square yaids 
of street surface. By the terms of the contract, the surface was to be clean- 
ed three times oAener than under the old s^'Stem, for three-fourths of the cost, 
or at one-fourth the former rate. 

<' The district in question soon presented a striking contrast with the other 
parts of the town, and before ihe contract expired, a memorial for its renews 
al and extension, signed by more than one bundled of the principal inhabi- 
tants, was presented to the commissioners. The contract was accordJmgly 
renewed for twelve months, and the district extended to include 90,000 square 
yards. 

'' The late commissioners, in their report for last y^^^^j recommend their 
successora to prepare for the exclusive employment of the machine, through- 
out the township, aflcr the close of winter. 

'< It has recently been introduced into the adjoining townsbip of Chorlton- 
upon-Medlock, the whole of which, containing 171 ,000 square yards, is now 
held by the company under contract 

. ^' The working of the machine in these districts, has afforded ample op- 
portunity of testing its capabilities, and furnishing satisfactory data for sni- 
eral calculation. The following are some of the actual results obtained in 
Manchester. 

From the 26th of June, 1842, to the 9th of February, 1843—8,162,000 
square yards were swept in the enlarged district, containing 83,000 yards of 
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paved streets, and 7,000 yards of Macadamized surface. The time occupied, 
taken on the average, for two machines, was 6^ hours per day for sweeping 
and loading, and 2} hours for carting to the depot yards and unloading. 
This for 168 (the number of working) days, gives an average per machine, 
of 21,702 yards per day of nine hours. Ehiring a considerable portion of 
the time, only one horse was worked in each machine. Moreover, the pe- 
riod from June to February, includes nearly the whole of winter, when the 
work is heavier than at any other season. The average amount of work 
by one machine, with two horses, in the above district, may, therefore, be fair- 
ly stated at 24,000 yards per day, or 7,200,000 yards per year, of 900 work- 
ing days. This quantity is equal to the performance of more than 20 men 
on the present system, in sweeping alone. • 

^ The quantity of sweeping which each machine can do per day, must of 
course depend in a great measure, on the provision made for deposit In the 
above calculation nearly one -third of the whole time is allowed for transport 
and unloading, being the average proportion of time so occupied in the com- 
pany's district But this is a much larger proportion than would be neces- 
sary under a permanent system, embracing an entire town. The depot yards 
might be so arranged as to prevent any loss of time in transport, and the 
cleansing power of the machine would be proportionally increased. Where 
provision cannot be conveniently made in large towns for deposit in yards at 
proper intervals, the patent machine may be constructed of t^'o parts, viz : 
an upper, carry mg the sweeping apparatus, and a lower, consisting of a loose 
box, suspended from the upper, and capable of easy detachment Each ma- 
chine having two or more of these boxes, may be kept constantly at work, 
depositing the full box in a suitable place, and taking up an empty box be- 
fore provided — a skeleton cart being afterwards employee! to convey the load- 
ed boxes to the place of ultimate deposit 

^ The average extent of surface swept by the patent machine for each load 
of street soil, has been about 4,000 yaras. By the report of the police com- 
missioners the average per load for the township of Manchester, in 1841, 
tras 764 yards — a difference of more than 4 to 1, in the state of the same 
district, now, and at a former period. 

" The result affords the mostjBatisfactonf and decisive evidence of the ben- 
eficial operation of the patent machine. It is also important, in reference to 
the required provision for deposit, showing that the depot yards may be 
placed more than two miles apart, while the time now occupied in transport, 
IS saved to the machine. 

'^ Sufficient opportunity has not yet been afforded to ascertain the amount 
of effect in promoting durability of*^ street structure. But it is observed, that 
the streets swept by the machine, are dry afler rain, long before those in the 
immediate neighborhood. The water rapidly finds its way to the channel, 
and has the effect of cleansing the sur&ce of the pavement. The machine 
laelf may be worked on pavement, during rain, with great advantage. The 
operation of cleansing is more effiiciently performed, and the water, which 
ifpuld lie in the hollows on the surface till evaporated, is at once removed. 
Provision is made for letting off the water collected in the cart, by means of 
a pipe, having its interior orifice some inches above the level of the mud after 
settlement The cart when full is drawn to the side of the street, at some 
(liptaoce from a sewer grid, and the pipe-plug being withdrawn, the water 
flows into the channel 

^By a slight modification of the original form of the machine, it is enabled 
Ip sweep close up to the curb-stone, along the side of the street ; and the 
hands before required to clean out the gutters, are dispensed with. The ac- 
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tion of the brooms is regulated with the greatest ease and nicety, according 
to the state of the weather, and the nature of the surface, by & series of weights, 
which counterbalance a certain portion of the weight of the siveeping ap- 
paratus, and relieve the pressure of the brooms on the ground. The brooms 
with the entire apparatus, may also be raised entirely from the ground, by 
means of a handle turned by the driver, whenever it is necessary to suspend 
the operation of sweeping, as, when the cart is full, or the surface obstructed 
The same handle will raise the sweeping apparatus into the horizontal posi- 
tion, when access is required to the hmder part of the cart, for the purpote 
of unloading. 

" No difficulty has been found to arise in the management of the machine 
by ordinary drivers. It has been worked regularly on every kind of street 
surface, the round and square set stone, the Macadamized road, and the wood 
pavement, all of which are found in the districts before mentioned. Its pe- 
culiar advantage, as applied to wood pavement, in preventing the slippery 
state of the surface so much complained of, has attracted particular attention, 
and will, no doubt, tend to facilitate the general introduction of that usefbl 
invention. 

'* In Manchester, the average of the present rate varies from 3s. 6d. to 5s. 
per 1,000 yards. By the aid of the patent machine, it will be generally re 
duced to about Is. In most places, however, the greater part of the pecuni- 
ary saving will be absorbed in more frequent cleansing, while the advantam 
resulting to the public will chiefly consist in the improved state of the tho- 
roughfares, and the consequently improved condition of the people. 

The following extract from the fourteenth annual report of the lamp, sca- 
venging, etc., committee, Manchester, 1842, shows conclusively that this 
mode of sweeping is altogether superior to the previous mode. 

"Inl83S, ISJ- millions superficial square yards of streets were swept,- 
from which were carted away 39,409 loads of sweepings ; last year, 21 } 
millions superficial square yards were swept, but only 25,029 loads had to 
be removea, amply proving, that the system of scavenging in operation dar- 
ing the above period, has efiected a highly beneficial change in the cleanli- 
ness of the town, tending, not only to the prevention of infectious disease, but 
to the effecting of a considerable saving in the wear and tear of the pave- 
ments. These advantages have been realised still more fully in the district 
assigned to the ' road and street cleansing company,' under the contract re- 

Sorted to the commissioners, in July last, and if their machine proves aa ef- 
cient in the winter, as it has up to this time, the committee recommend their 
successors to purchase or* hire a sufficient number for the town, and to work 
them under the exclusive direction of the commissioners." 

" Street Sweeping Machine. — We understand that Whitworth's ' patent 
cleansing machine,' which has been in operation in Manchester for the last 
ten months, and has given universal satisfaction, is about to be introduced 
into the Metropolis. Manchester, instead of being the dirtiest, is now, we 
believe, the cleanest of our large towns. The introduction of the machine 
here, induced a smart competition betwen it and the old force of sweepers ; 
and, although the latter are unable to maintain that degree of cleanliness in 
their districts, which is accomplished by the machine in the one allotted to 
it, the general improvement in the town, over former years, is very striking. 
The difHcuity of cleansing the crowded thoroughfares of London at this 
season of the year, by the old mode, appears almost insuperable ; but we 
have no doubt, that tne introduction of the machine there, will be attended 
with the same gratifying result we have witnessed here. The power of the 
achine is extraordinary, being equal to thirty men \ and, in its operation, 
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the numerous annoyances which are inseparable from the old mode, are al- 
together avoided." 

We could give numerous other extracts of a similar character, from for- 
eign journals, but our object being merely to call attention to the subject, 
these will suffice — and with the following from the Tribune, and a cut re- 
presenting the machine at work, we leave the subject for the present, with 
the remark, that if found in practice here, what it is represented to have been 
in Manchester, it will be put into use, even though the gentlemen of Orange 
street^ may not ahogether approve of it. We have yet to learn, that valua- 
ble improvements are to be discarded, or destroyed by a mob of those who 
have sought an asylnm among us from starvation and nakedness in their 
own country, simply because it may compel them to seek other employment 

The editor of the Tribune says, ^ An experiment was made yesterday in 
Chambers street, between Centre and Broadway, with the new ^ street sweep- 
ing machine and self loading cart,' which is of recent English invention, and 
has been hitherto entirely unknown in this country. The trial was made 
under the direction of C. J. Buchingham, fisq., the American agent of the 
patentee, and the machine used was one which he imported Its operation 
was very successful, and fully illustrated the principle .of the machine, which 
was all he intended to do, as those he proposes to build in this country will 
be improved in several essential particulars and be much lighter. A wide 
track was swept almost perfectly clean, the dirt being deposited in the cart 
and removed as the process of cleaning went on. No dust was raised,, al- 
though the street vma very dry ; and the machine removes mud and stones 
with almost as much facility as ordinary dirt." 

The London Architects* Journal for June says, that '' The patent street 
cleansing machine of which we gave a detailed account in our April num- 
ber has continued in daily operation in Regent street All parties express 
themselves perfectly satisfied with its performance, and anxious to see it gen- 
erally introduced. A public company is now forming for working the ma- 
chine in the metropolis and its vicmity." 

We shall be gratified to see this machine in successful operation, and to 

know that those interested are liberally compensated for their enterprize, but 

we give them ^vaming that \hey may look out for competition if they are 

ihoughi to be successful, as there is a great propensity in this country to out 

do other people, so great, indeed, that we not unfrequently out do ourselves. 

The last report of Mr. Schlatter on the railroad from Harrisburg to Pitts- 
burg having not yet received a notice in our Journal, we give in the present 
munber several extracts from it It would be impossible to follow out the 
details of the various routes without entering into local descriptions too minute 
and too extended to be of interest to the general reader. 
* A careful examination of this document has satisfied us of the immense 
amount of labor required to complete the thorough examination of the vari- 
ous routes. The result at which Mr. S. has arrived — a route remarkably 
direct between the termini, and at the same time presenting a more fiivorable 
grade than any other, when we consider the nature of the surface surveyed 
-^-may be esteemed one of the finest achievements of engineering science in 
oar country. 
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We give the outline description of the preferred route with the cost of that 

line which adopts the most economical of the many suh routes given. 

The report on the Chambershurg and Laughlinstown turnpike contains 
80 much valuable information upon a neglected subject, that we have drawn 

largely from it • 

There is also much that is useful in the principles laid down for the re- 
duction of the routes to a level straight line, and this, together with the esti- 
mates of fuel ^., will be found highly interesting to engineers. 

MroDLE, OR rREFERRED ROUTE, 

Which commences at the terminus of the Harrisburg and Lancaster rail- 
road, at Harrisburg, and pursues the eastern shore of the Susquehanna riv- 
er, to a point 4 ,Vo niiles, above Harrisburg, where it crosses me river, and 
follows the western bank to the mouth of the Juniata river. Thence, the 
line is traced along the southern shore of the Juniata to a point two and a 
half miles below Lewistown, where it crosses the river aim canal, and fol- 
lows the valley of the Kishacoquillas creek to a point five and a half miles 
above Lewistown, where the creek is crossed. Thence, the line runs in a 
north-westerly direction, until it strikes the Stone mountain, the slope of 
which it ascends gradually to a point favorable for piercing the mountain by 
a tunnel ; thence, crossing the head waters of Stone creek, and the dividing 
ground between Stone and Shaver's creeks, the line descends the valley of 
Shaver's creek, and continues along the southern slope of Tus8}*'s moumain, 
uqdl a point on the Little Juniata, five miles above the Juniata division of 
the Pennsylvania canal at Petersburg, is attained. Thence, following the 
valley of the Little Juniata to Logan's Narrows, (where the ascent of the 
Allegheny mountain commences,) the line is traced on the side of the moun- 
tain, ascending with gradients varying from a level to forty-five feet per mile, 
until the summit of the mountain is attained at Sugar Run Gap. From diis 
Gap, the line descends^the western slope of the mountain to the Black Lick 
creek, (near Ebensburg) which it follows to its junction with the Conemaiigh, 
below Blairsville. Crossing the Conemaugh, a very direct course is pur- 
sued towards Pittsburg, the line crossing the Loyalhanna about two and a 
half miles north of New Alexandria, passing near the towTis of New Salem 
and Murrysville, following the Turtle creek to its junction with the Monon- 
gahela river, and by this river to Pittsburg. The total distance from Phil- 
adelphia to Pittsburg, by the route surveyed last year, and by the Coinmhia 
and Harrisburg and Lancaster railroads, was found to be three hundred and 
forty-eight miles. The surveys of this year have reduced this distance to 
less than three hundred and thirty-seven miles, making a saving of more 
than eleven miles, without, in any instance, exceeding the maximum ffrade 
of the Philadelphia and Columbia railroad, viz : forty-five feet per mue. 
Graduation, masonry, and bridging on two hundred forty miles 

and thirty-six hundredths, for a single tmck, $3,973,785 

Two hundred forty miles and thirty-six hundredths of superstruc- 
ture, at 810,000 per mile, 2,403,000 
Turnouts and passing places, 72^QpO 
Depot, buildings, water stations, etc., 6O,0iDO 
Engineering, superintendence, etc., 100,000 
Hight of way and hmd damages, 8500 per mile/ 120,1B0 

86,7^,505 
Add 5 per cent, for contingencies, 336,476 

"87,00^513 
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As the connection of the public works of New York with those of Penn- 
sylvania, by me^s of the Williamsport and Elmira railroad, and the north- 
em route of the Ilarrisburg and Pittsburg railroad, is looked upon as beinc^ 
of the greatest importance to the interests of the Commonwealth of Pennsyl- 
vania, as the means by which a great amount of trade and travel Avill event- 
ually be passed through our State to the sea-board at Philadelphia, I have 
prepared, according to your direction, an estimate of the cost of constructing 
the connection between the Williamsport an Elmira, and the Harrisburg 
and Philadelphia railroad. 

The distance from a point opposite Williamsport to the railroad at Har- 
risburg is ninety-one ana a half miles. 
The graduation, masonry, and bridging for a double track in 

this distance has been estimated at 9828,906 

8ingle track of railway, ninety-one and a half miles, at 910,- 

000 per mile, 91S,000 

Land damages, buildings, water stations, turnouts, and double 

track where necessary, 100,750 

81,837,646 

For engineering and contingencies add ten per cent, 183,764 

92,221,410 

If the graduation is formed for the reception of a single track, 
the cost of the connection will be reduced to 91)785,974 

Tho estimate for completing the Williamsport and Elmira rail- 
road, furnished me by the engineer of the road, is 740,000 

Total sum required to connect the New York and Erie railroad, 
the Buffalo and Boston railroads, and the Erie canal with 
Philadelphia, 92,525,974 

As the distances between all the points from Dunkirk to New York, and 
to Philadelphia, have been now ascertained by means of railroad routes, 
either in operation, partially constructed, or surveyed, it may not be irrele- 
vant here to exhibit the situation of each point of importance upon the routes 
leading respectively from Dunkirk, on lake Erie, to New York and Phila- 
delphia. 

FROM rniT.APELPIIlA TO DUNKIRK BY C0?mNU0US RAILROAD. 

Prom Broad St., in Philadc^lphia, to State St., in Harrisburg, lOOJ miles. 

From Harrisburg to Williamsport, by northern route of 

Harrisburg and Pittsburg railroad, 91 J " 

From Williamsport to Elmira, by Williamsport and Elmira 

railroad, 74 " 

From Elmira to Dunkirk, by the New York and Erie rail- 
road, 194 u 

Total, 466^- « 

FROM NEW YORK TO DUNKIRK. 

Prom New York to Piermont, by the Hudson river, 22 miles. 

From Piermont to Elmira, by the N. York and Erie railroad, 252 " 
From Elmira to Dunkirk. 194 ^ 

Total, 4CQ « 

From the foregomg statement, it appears that the distance from Dunkirk 
to New York is one mile and three^iuarters greater than from Dunkirk to 
Philadelphia. This statement is believed to be correct, as the distances from 
Donkirk to Elmira, and from Elmira to Piermont, were taken from the se- 
cond report of the directors of the New York and Erie railroad, dated Feb- 
ruary 1st, 1841, and are there stated to be predicated on the shortest route ; 
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and the dI^tance from Elmira to Philadelphia has been ascertained with ereal 
accuracy sinco the completion of the survey for the northern routeof the Har- 
risburg and Pitteburg railroad. 

I am not prepared, at thia time, to enter into a comparison between theae 
routes, as I iim not in posscsrion of sufficient information relative to the New 
York and Erie railroad, but it may be as well here to state, that, on the roato 
from Elmira to New York, the gradients rise as high as sixty feet per milei 
while on that between Elmira and Philadelphia, the maximum grade is cott- 
lined to forty -five fort per mile. 

The aggregate of ascents and descents on that portion of the New York 
and Eric railroad bctwern Elmira and Piermont, on the Hudson river, (8S 
miles from New York,) is stated in the report before alluded to aa being 
3,820 feet. 

The aggregate ascent and descent from Elmira to Philadelphia, via the 
Williamsport and Elmira railroad, the northern route of the Harnsburg and 
Pittsburg railroad from Williamspiort, and the Ilarrisburg and Philadelphia 
railroads, has been ascertained to be feet. 

S>i:COND KEPORT ON THE SURVEY FOR A MACADAMIZED BOAD BETlftXEN CBAH- 
BKRSBURG AND LAt'GHLINSTOWIf. 

The plan of an artificial highway, or well constructed turnpike, with easy 
grades, extending through the broken and mountainous regions of thecous- 
\\es of Bedford and Somerset, for the purpose of connecting the Cumberland 
valley railroad with the contemplatea railroad from Laughlinstown to ^te- 
burg, and thus forming a continuous communication from Philadelphia to 
Pittsburg, has been recommended for several years by those who aaTOcala 
the interests of the southern tier of counties in Pennsylvania. 

The combined nature of such a system of improvements, it has been al- 
legrd by its advocates, would allow of a very important saving of distance, 
if that part of the route which presents tlic greatest difRcuhies to the estab- 
lishment of easy grades and direct courses, viz. : from Loudon to Laughlins- 
town, should be traversed by a turnpike. 

As the employment of horse power on a turnpike for the transportation of 
goods may, under some circumstances, bo found cheaper than the use of 
steam power, it was thought that the little expense witn which goods conld 
be transportc-d over such a turnpike, added to the small tax which the coat 
and maintenance of such a road would impose upon the conveyance, would 
enable the improvement to compete successfully with rival lines. How &r 
these views are correct, it is not for me here to decide ; indeed it would ap- 
pear premature to offer at this time a comparison between continuous lines 
of railroads which are now in course of construction, or in contemplation^ 
and the improvement before us. It is trTie that the wagoning which is now 
carried on upon the southern turnpike, especially during the winter season, 
when the Penns}'Ivania canals are closed, will, as soon as the Baltimore ana 
Ohio railroad is extended to Pittsburg, and a continuous communication by 
railroad established between Philadelphia and Pittsburg, entirely cease with 
respect to the transportation of goods from the Atlantic to t!ie Ohio, and vice 
versa. But we should ircmember that the Cumberland valley railroad is in 
existance, and will be connected with the Baltimore and Ohio railroad — that 
this improvement extends through a very rich agricultural district ; we should 
also consider that the growing population of the southern tier of counties 
will not only reauirey but be able m time to support a good turnpike them- 
selves, and that the comparatively little cost of such an improvement will not 
require a very large business to sustain it, and we will come to the conclusion 
that this project should be treated difTcrently from the manner in which 
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Foads generally arc, and that, at least at present, it cannot be brought into a 
fair comparison with the other great thoroughfares from the east to the west 
The completion of the Baltimore and Ohio railroad is not very far distant, 
and the eventual formation of a continuous line of railway from Philadel- 
phia to Pittsburg, by the shortest and best route, is equally certain. After 
these two lines have been in operation some time, and the Cumberland val- 
ley railroad has been extended to the* Baltimore and Ohio railroad, we will 
be enabled to form a just estimate of the prospects of a combined improve- 
ment, which is to extend from Chambersburg to l^ittsburg, nearly midway 
between the Baltimore and Ohio railroad on one side, and the Philadelphia 
and Pittsburg railroad on the other. 

Actual surveys have rendered the idea of constructing a r^lroad through 
the counties of Bedford and Somerset, in the direction from the cast to the 
west, to say the least, very problematical. The formation of the country ap- 
pears to forbid such, an attempt The Laurel hill, Allegheny mountain, 
Ray's hill. Sideling hill. Scrub mountain, Scrub rid^e and Cove mountain, 
form barriers, stretching parallel to each other directly across the course of 
the line, which appear effectually to prevent the attainment of short and 
straight distances, and tlie reduction of the gradients, upon which features 
the success of a railroad mainly depends. It was therefore but justice, 
while extensive surveys for a continuous railroad from Harrisburg to Pitts- 
burg wore being made, to authorize the survey for an improvement through 
the southern tier of counties which appeared to be best adapted to the char-, 
actor of that country, and would therefore promise a fair result This sur- 
vey has been made, and the distance from LaughlinstowTi to Lioudon, by the 
line actually surveyed, was found to be ninety-nine miles, which may, by 
' some alterations, and substituting the maximum grade in some places for a 
level grade, be reduced to ninety-eight miles. The distance by the present 
turnpike is eighty-seven miles, or eleven miles less. This may appear to 
some a great increase of distance, and there are many persons who enter- 
tain the opinion that a road, with no inclination greater than two and a half 
degrees, could be located with the same distance as the old turnpike. I am, 
however, convinced that the line established by the surveys of my principal 
assistant, Mr. Roebling, (with the exception of some minor aherations^ will 
be found, by futuro surveys, to be the best the nature of the ground will ad- 
mit Between the mountains we have invariably saved distance, but, in cross- 
ing them, we had of course to allow that distance which was necessary to 
overcome their elevations with gradt-s not exceeding two and a half degrees. 
If a road should ever be made by the located line, its gentle gradients, (com- 
pared with the steep grades of the present turnpike,) would enable stac^c 
coaches to traverse the whole distance of Loudon to Laugh linstown, in thir- 
teen hours, with less labor than it is now accomplished within the usual time 
of twenty-four hours. The greatest difference, however, would be experi- 
enced in the transportation of heavy goods. The best six horse teams are 
capable of hauling, on the present turnpike, when it is in good order, but 
from sixty to seventy-five cwt., the last being rather an extreme load. When 
ihe gradients are reduced to two and a half degrees, and the road kept al- 
ways in a good state of repair, the same teams may then haul a load of six 
tons. One ton is the least allowance for one horse on well graded turnpikes ' 
in Europe, and the expense of hauling could not be cleared by taking less. 
It maybe proper here to mention the charge of transportation on turnpikes. 
During the past season, many viragon loads of goods have actually been trans- 
poxted from Baltimore to Pittsburg for the trilling sum of from 75 cts., to $1 
S6 per cwt The latter price is considered a fair compensation. Oiie six 
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horse load was contracUrd for, to be takrn from Baltimore to Zanesville, in 
Ohio, for li^l 75 per cwt., and the wagoner appeared to be satisfied with his 
price. 

No survey was made from Loudon to Ommbersburg', as the site for a new 
and well iocated roud would \'ar)'but littk- from the present turnpike. 

Anuf'xed to this report (54) will be found a table exhibitiDg the results of 
the estimates of cost for each mile of road, together with the average prices, 
amount of excavation, k-ugth of bridges, etc, 

The dinif-nsions of the road and the slopes of the banks, upon which the 
estimates have been bas«:d, ^Tiry with the nature of the ground. Where the 
ground is lovt-1, or not much sideling, the whole width of the road bed be- 
tween the ditches is assumed at thirty-four feet — the side ditches on such lo- 
cations to be six feet wide on top. and two feet deep. The metalling or stone- 
way, will be eighteen feet wide, leaving an earth or summer way of eight 
feet wide on each side, between the stone way and the ditches. 

In deep cutting, the width of tlie road bed between the ditches is reduced 
to twenty-four feet, leaving a foot-path of three feet on each side of the stone 
wav. iThe latter preserves its width of eighteen feet throughout The 
ditches are in this case assumed as four feet wide on top. 

High embankments occur but seldom, and ^\^ll have a width of twenty- 
six feet on top, leaving a foot-path four feet wide on each side of the stone 
^-ay. The slope's of the embankments to be one and a half feet to one in 
common earth, and one to one in harder material. 

l\niere the sideling ground is steep, (as in the mountains,) the width of the 
road, including the ditch on the side mil, will be thirty feet. The stone^ way 
> still continuing eighteen feet in width, and leaving a foot-path of five feet on 
the side of the \'alley, and one of three feet on the hill side, bordered by ■ 
ditch four feet wide. The slopes to ^-ary from one and a half to one, to one 
to one. 

The following plan for constructing the stone way, is that upon which the 
estimates have been made out. 

A bod for the reception of the foundation is first excavated eighteen feet in 
width, by a curved pattern, so that the centre be six inches higher than the 
ends. Along the two sides of this bed small ditches are cut, from three to 
six inches wide, and from three to six inches deep. The material of the 
whole of this excavation is used to raise the summer ways on each side, so 
that they will slope ofiffrom the metalling to the ditches. The small ditches 
serve for the reception of two rows of curb stones, set upright, so that they 
project ten inches above the bed Sound, fiat stones are to be selected for 
this purpose. The curb stones form the sides of the foimdation, and prevent 
it from spreading out ; they are essential to the preser^'ation of a good road. 

The first layer of stones is regularly and closely packed, in the form of 
a pavement. The stones are always set upright, and when of a flat form 
they are set lengthwise across the road. At the same time the broadest end 
is used as the iMise, and the rougher and more pointed the tops of the stones 
are, the better, so that they may the better receive the next layer of broken 
stone. The thickness of this foundation is to be from five to six inches at 
■ the sides, and from six to seven inches in the middle. All kinds of hard 
st(me, as limestone, freestone and gray wacke, may be used for the packing. 
The second course is to consist of a layer of broken stone, five incnesdecp 
at the sides and seven inches deep in the middle. The material may be of 
the same nature as the packing, but it must be broken so that each stone will 
pass through a four incn ring. The first portion of this course when spread 
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over the foundation, must be well rammed into the lower course, by which 
process the surface of the packing will become consolidated and even. 

After the second course has been laid on, and rounded oflf by a pattern, 
the third and last course is to be put on, from four to five inches thick at Oie 
sides, and from five to six inches thick in the middle. Thia course will cov- 
er the curb stones, and be confined by the simmier road or foot ways. The 
lower part of the top course may consist of broken stone which will pass 
through a two inch ring; the covering however should not -contain stone 
larger than one and a half inches. 

No other material to be used for the third course than limestone or kiesel- 
shiefier.* Wherever the latter material can be had within a distance of two 
miles, it should bo prefcred to limestone. 

The surface of the stone way when finished, will form a curve of nine 
inches rise in the middle, and slope ofi*on each side. These slopes are con- 
tinued over the sunmier ways to the ditches. The whole thickness of the 
metalling by the above plan will be eighteen inches in the middle, and fifteen 
inches on>the sides. The sectional area will be twenty-five square feet, 
therefore the cubic content is twenty-five cubic feet, or one perch per lin«u 
foot, or ^ve thousand two hundred and eighty perches per mile. 

The cost of metalling and finishinc; the road as above described, is esti- 
mated at $5,800 per mflc,t and by allowing this sum, a road may be obtain- 
ed as good as any in existence, in this country or in Europe. Such a road 
will be capable of supporting the heaviest traffic, and by adopting a judicious 
system of constant repair can be kept in the best order at a very moderate 
yearly expenditure. 

The plan for the formation of the stone way here proposed has been ex- 
tensively used, and with the most perfect success, by die most distinguished 
European engineers. The main features are the same which were adopted 
by Messrs. Telford, McNeill and Wingrove during their extensive practice, 
and recommended by Sir Henry Pamell, afler an expei^ence of twenty 
years as an active and efficient parliamentary commissioner of roads, in his 
excellent treatise on this subject, published in 1838. The French engineers 
have always favored this plan ; and several thousands of miles of roa& have 
been constructed upon this principle in Prussia, where its merits have been 
satis&ctorily tested, and where roa^d making is well understood. 

It was only owing to the bold and imposing assertions and plausible ar- 
guments of Macadam, that the system called afler his name, became, to a 
certain extent, popular, in spite of common sense, and partially superceded 
the plan established by experience and reason. Macadam's system has 
everything against it, and nothing to recommend it, and cannot be supported 
by an experienced and judicious engineer. The parliamentary investigations 
(pursued with so much patience and sagacity,) instituted for the purpose of 

' ThU materiBl waa found by Mr. Ro«bliii||[ in tlM coarse of the rarrey, west of Tnasey** mnantain, 
m creAt abundance, lyinf in Tertical Teint embedded between limestone rock. It is a species of flint, 
Bad is ccmsidered as uie Terj best material for the upper layer »f a stone wajr. It is abnost a pure si- 
lex« thefore not liaNe to produce dirt upon the road, and at the same time it is easily broken. When 
ffraelored, its particles, owinji to the roughness of their edges, will not give war. but unite into a solid 
nc^MS. Tlie properties of this valuable material appear not to be understood by those who have the 
auAAgement or the present road ; the coarsely broken limestone, is, under the present system of re* < 
paini preferred, because a road which is never well attended to. and always full of ruts, is more easily 
and ouickly repaired when once reduced to its worst state by throwing on masses of course material 



whicn will not yield to the action of the wheels. A road having the upper surface covered with 

•Ishiefleri requires a little attention constantly, but can with very little care be kept in a high stale of 
utesst rauon, and perfectly smooth at ail times. The most valuable material next to kieMEUdeOr is 
limestone. 

t " Although the eiipense of constructing a road on this plan may seem to be great, cm an average 
of Ave years, the joint expense of constructing and repairing such a road will be Jen than that of coo- 
Btmeting ana repairing a road made by putting the sur&ce materials on the natural soil, without a 
pvnd foundation ; tor. in point of (act^ sueh a road has usually to be nearly new mada every year for 
soBM jmn after it is not opeaad."— Sir Ilenry FanuU| on Roads. 
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ascertaining the most approved form of road making, have drawif from the 
most skilful and experienced engineers and road surveyors, their opinioDS 
relative to the plan pursued by Macadam, and that carried to such perfection 
by Telford, 

After a careful perusal of these investigations, together with the valuable 
works which have been written upon this subject — and after an attentive ob- 
servation of the effect of travel, time and wet weather, upon the Macadam- 
ized roads in this country — ^but one opinion can be formed of Macadamiza- 
tion and Tclfordization ; (the word is used by Dr. Lardner in the course of 
his examination before the committee of the House of Commons.) the pre- 
ference must be given to the latter system of road making. 
The total cost of grading and bridgmg from the terminus of 

the railroad line at the western end of Laughlinstown to 

Loudon. 99 ^^6 niilcs, is $506,425 21 

Add to this the cost of metalling on the plan proposed, at $5,- 

800 per mile, 575,592 00 

81,082,017 21 

Or 810,903 04 per mile. 

If a depth of stone of twelve inches, (instead of eighteen inches,) should 
be determmed upon, the cost would be reduced to 84,000 per mile, so that a 
road can be made between Chambersburg and Laughlinstown with a stone 
way far better adapted for rapid travel and heavy wagons than any we have 
in the State, for 8o03,385 52. Twelve inches of metalling is more than is 
usually placed upon turnpike roads, but is equal, when laid on by the plan 
I propose, to twenty inches placed on in the common way, from the great 
solidity which the road acquires from the strength of the foimdation, and the 
method of its construction. 

Appendix, exhibiting the principles upon which the comparisons between 
the different routes are predicated, togetncr with the comparisons and their 
results : * 

1. REDUCTION OF GRADIENTS TO A LEVEL AND STRAIGHT LINE. 

In order to be enabled to enter into the calculations required for ascertain- 
mg the cost of transportation and management of a railroad, it becomes first 
necessary to reduce the gradients and curvature to a level and straight line. 
The extent of a straight level thus allowed for the gradients and curvature, 
added to the actually measured distance, will give the virtual distance of the 
line. 

The amount of steam power necessary to convey a load over a succession 
of ascents, is equivalent to the power required for liflmg the same load through 
a perpendicular height equal to the aggregate ascents of the inclines, plus 
the power to be consumed for conveying the same load over a level distance 
of the same extent Now, it is generally admitted that the amount of power 
which is necessary to raise a load through a perpendicular height of twenty- 
one feet, is equivalent to what is required for the conveyance of the same 
load over one mile of level and straight road in the same time. To reduce^ 
therefore, the ascents to a level, we should divide the aggregate rise by twen- 
ty-one, and the quotient will express the number of miles to be added to the 
measured distance. But as the ascents differ in the two directions materially, 
we should perform the reduction both ways. 

When a train descends a plane, the inclination of which is equal to the 
angle of repose, it is evident tnat no power from the engine will be required 
to propel the load ; its own gravity will: be sufficient to overcome the resistance 
arising from friction. Now as the engine in so descending exerts no power 
of traction, it is clear that the addilionsvl friction of the engine itself, which 
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on a level or on an ascent results from this traction, and which amounts to 
about one pound per ton of load, ceases to exist We hare only to consider 
the resistance due to the friction arising from the weight of the load, which 
is established at from eight to nine pounds per ton, and the resistance result- 
ing from the motion of the engine itself, and which amounts to about one 
hundred and fifty pounds for an engine of ten tons weight 

By dividing 2240 by 9, we obtain -^^-j one foot rise in a distance of two 
hundred and forty-nine feet, as the inclination corresponding^ to the angle of 
repose for the load, and which is equal to 2120 feet per mile. The inclina- 
ti<m of repose for an engine of ten tons weight, the friction of which amounts 
to one hundred and fift^ jpounds, is equal to -^^^ or yi-7, equal to 35-43 feet 
per mile, which is consicferably more than the angle of repose for the load. 
From this it appears we cannot fix the angle of repose for a descending train, 
without determining the whole weight o[ the train. 

Suppose the average gross weight of the train itself to be 250 tons, and 
that of the engine 10 tons. The resistance of the ^ain due to friction is there- 
fore 250x9= 2,250 lbs. 

Add the resistance owing to the friction of the engine, 150 '^ 

And we have a total resistance of the train, 2,400 lbs. 

The aggregate weight of the train and engine in pounds is 206x2,240 
=582,400 pouiids. This divided by the total resistance, gives us ^2,400 
+2,400= ;i-4^.«-f- as the rate of inclination which corresponds to the angle 
of repose for the whole train, and dividing one mile 5,2^ feet by 242-66, 
we obtain 21*76 as the descent per mile equivalent to the angle of repose. 

In practice, however, a greater expenditure of steam power will take place^ 
than IS required by the above calculation. Wherd the grades are undulat- 
ing, the steam power has to be kept up on descent in order to obtain a suffi- 
cient accumulation of power to overcome the following ascents. And on 
long descents, say of 45 feet per mile, safety requires a ready store of power 
to be applied for reversing the motion of the engine in case of accidents. 
Some loss of fuel will therefore be incurred from these causes. 

No experiments have yet been made by which we can determine the pre- 
cise amount of steam power required on descending planes, to overcome the 
resistance of friction and the atmosphere. 

On inclinations of less than thirty feet per mile, and on short undulating 
gradients, from a level to forty-five feet per mile, we may assume the saving 
of power resulting from a descent of thirty-five feet, as equivalent to the power 
required on one mile of a straight level. No power will therefore be needed 
op a descent of 35 feet per mile, or planes exceeding this inclination, provided 
such descents are of no great extent, and are followed either by ascents, levels, 
or descents under thirty feet per mile. This principle, however, will not ap- 

£to long planes descending more than thirty-five feet per mile. On such 
cents an actual gain of power, resulting from accelerated velocity, would 
take place, according to the above suj^position. But as it is dangerous to in- 
crease the speed beyond certain limits, or to make use of the accelerating 
force of gravity to its full extent on steep inclines, nothing will be gained 
from any excess of gravity, but what is wanted to overcome the friction of 
the train. 

In such cases, as for instance on the eastern descent of the Allegheny 
mountain, from the west to the ea^t, we should allow, say fifty feet of de- 
scent, as equivalent to one mile of level in point of expense of steam power. 
Or me amount of steam power required on one mile of road, descending 
ferty-five feet, is equivalent to the newer expended upon a straight and level 
xoeia of -A-J-ffi- or ^^ of a mile in length. 
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^ REDUCTION OF CUEVATTTBJS. 

To exhibit the effect which the curirature of the road will have upon the 
locomotive power, we will adopt, as a basis for our calculations, the resalt 
of experiments which were made for that purpose by the engineers of the 
Baltimore and Ohio railroad. 

The resistance arising from a curvature equivalent to three hundred and 
sixty degrees of deflection, was found to be equal to the amount of resistance 
of a straight and level line of 0*238 miles. The mechanical resistance aris- 
ing from the curvature of a line, will, therefore, be equivalent to the resist* 
ance of a level and straight line, the extent of which is obtained by dividing 
the aggregate sum of degrees of deflection by 360, and multiplying the quo- 
tient by 023a 

FUEL. 

The quantity and cost of fuel for transportation at different speeds has been 
ascertained and nearly reduced to a certain standard on diflerent roads indiis 
country and in England. " From these &cts, we have, with a due regard to 
circumstances, allowed onc-flfth of a cent as the average cost of fuel for the 
conveyance of one ton gross weight of passenger trains, over one mile of 
level and straight road, at a velocity of twenty miles per hour ; and one-tenth 
of a cent as cost of fuel for one ton of freight train, over one mile of level 
and straight road, at a velocity of ten miles per hour. 

COST OF MACHINERY AND WEAR AND TEAR. 

The wear and tear of the machinery will be nearly in proportion to the 
work performed. Now, as its capacity will be nearly regulated to the grades, 
the wear and tear may be estimated in proportion to the actual running dis- 
tance, including the equation for the curvature of the road 
The annual expense of wear and tear, and depreciation of a locomo- 
tive engine and tender for passenger trains, will be assumed at 92,500 
And the engine and tender for freight trains, at 2,000 

Of a passenger car, including oil, 500 

Freight, " « 145 

REPAIRS AND SUPERVISION OF ROAD. 

The annual repairs of the graduation, culverts, and double railway track, 
including the supervision of the road, is estimated at 8800 per mile. The 
annual repair of the wood-work of viaducts is estimated at 4 per cent, on the 
first cost 

TO PHILADELPniA. 

No. 1. Projected railroad from Cleveland to Pittsburg, 130*00 miles. 

Harrisburg and Pittsburg railroad, (middle route,) 229-57 ^ ' 
Harrisburg and Philadelphia railroads, 106*75 '< 

Total distance from Cleveland to Philadelphia, 466*32 miles 

Maximum gradient, 45 feet per mile. 

TO IJALTTMORE, 

No. 2. Projected railroad from Cleveland to Pittsburg, 130 miles. 

Baltimore and Ohio railroad, 337 ^ 

Total distance from Cleveland to Baltimore, 467 miles. 

Maximum gradients, 84 and 66 feet per mile. 

TO NEW YORK. 

No. 3. From Cleveland to Philadelphia as by route No. 1, 466*32 'miles. 
From Philadelphia to New York by railroad, 85 ^ 

Total distance from Cleveland to New York, 551*32 nulea 

Maximum gradient, 45 feet per mile. 
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TO FRILADELFHIA VIA EIUE. 

No. 4. By lake, from Cleveland to Erie, 
By Sunbury and Erie railroad, 
By Sunbury and Catawissa, Little Schuylkill and 

Susquehanna, Little Schuylkill and the Reading 

railroads, 

Total distance from Cleveland to Philadelphia, 
Maximum gradient, 66 feet per mile. 

TO NEW YORK VIA DUNKIRK, 

No. 5. By lake from Cleveland to Dunkirk, 
By New York and Erie railroad, 
By Hudson river, from Piermont to New York, 

Total distance from Cleveland to New York, 
Maximum gradient, 60 feet per mile. 

TO BOSTON VIA BXJFFALa 

No. O," By lake from Cleveland to Buffalo, 
By Batavia and Buffalo railroad, 
By Rochester and Batavia 
By Auburn an Rochester 
By Syracuse and Auburn 
By Utica and Syracuse 
By Utica and Schenectady 
By Mohawk and Hudson 
By Western 
By Boston and Worcester 

Total distance from Cleveland to Boston, 
Maximum gradient, 80 feet per mile. 

TO NEW YORK VIA BUFFALO. 

No. 7. By lake to Buffalo, 

By railroads from Buffalo to Albany, as by route No. 
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6 and by the New Ybrk and Albany railroad, 

Total distance from Cleveland to New York, 
Maximum gradient, 60 feet per mile. 

TO PIIILADELPinA. 

No. 8. Total distance by railroads as by route No. 4, 
Maximum gradient, 66 feet per mile. 

TO PHILADELPHU. 

No. ft Projected railroad via Meadville, Allegheny river, 

Kiskiminetas and Conemaugh, to the middle route, 171<X) 

Middle route, from the point of intersection, to Har- 
risburg, 187-26 

Harrisburg and Philadelphia railroads, 106 75 

Total distance from Erie to Philadelphia, 
Maximum gradient, 52-jVV ieet per mile. 

TO NEW YORK VIA DUNKIRK. 

No. IOl By lake to Dunkirk, 



It 
miles. 



435 miles. 



miles. 



u 
tl 



46500 miles. 



50 miles. 



:'N. 



From Dunkirk by New York and Erie railroad, and 
by Hudson river, as by route No. 5, 470 

Total distance from Erie to New York. 520 

Maximum gradient, 60 feet per mile. 



miles. 
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TO NEW YORK VU BUTFALa 

No. 11. By lake to Bufblo, 

Railroads as by route 7, 

Total distance from Erie to New York, 
Maximum gradient, 60 feet per mile. 

TO BOSTON VIA BUFFALO. 

No. 12. By lake to Buffalo, . 

Railroads as by route 7, 

Total distance from BuffiJo to Boston, 
Maximum gradioit, 80 feet per mile. 

TO NEW YORK — ^BT RAILROAD AND RIVER. 

No. 13. New York and Erie railroad, 

Ekdson river from Piermont to New York, 

Total distance from Dunkirk to New York, 

Max. gra. 00 ft. pr mile, from Elmira to N. York. 

TO PmLADELPHIA — ^BT RAILROAD. 

No. 14 New York and Erie railroad to Elmira, 
Williamsport and Elmira railroad, 
Northern route of the Harrisburg and Pittsburg rail- 
road, as located from Williamsport to Harrisburg, 
Harrisburg and Philadelphia railroads, 

Total distance from Dunkirk to Philadelphia, 
Max. gra., 45 ft. pr mile, from Elmira to Phila. 
No. 15. Total distance from Bufialo to New York by the 
railroads to Albany, as by route 7, and the iNew 
York and Albany railroad. 
Maximum mdient, 00 feet per mile. 
No. 10. Total distance from Bufialo to Boston, as by rail- 
roads in route 0, 

TO NEW YORK. 

No. 17. From Buffidy, by the grand Erie canal and the Hud- 
son river, 

TO PHILADELFHIA FROM ERIE. 

No. 18. Erie extension of the Pemisylvania canal, 
Beaver division, a u u 

•Ohio river to Pittsburg, 
Western division of the Pennsylvania canal, 
Portage railroad, 
Juniata division. 

Eastern. tc u u 

Philadelphia and Ck)lumbia railroad. 

Total distance from Erie to PhBadelphia by State 
improvements, 

TO PHILADELFmA FROM CLEVELAND. 

No. 19. Ohio canal from Clevdand to Akron, 

Pennsylvania and Ohio canal to Beaver division, 
From point of junction of P. and O. canal, by Beaver 
division, to the town of Beaver on the Ohio river, 
Ohio river to Pittsburg, 
Western division. Portage railroad, Juniata division, 

^ Eeastem division and Columbia railroad. 

Total distance from Cleveland to Philadelphia, 
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EAILWAT TRAFFIC IN ENGLAND. 

We give the annexed extract from the London Railway Maga2dne, of 
29th April, to show the immense amount of travel in Great Britain, by rail- 
ways. Twenty millions of passengers carried on railways, besides ail other 
modes of conveyance, and at a cost of £4,000,000 a year. It will be hardly 
credited here — though probably within the truth. 

" The following calculation of the last weekly returns of 44 railways^ 
1,660 miles in length, given in our present number, will, we believe, be of 
interest : number of passengers on 28 railvi'ays, 327,142, consequently the 
total for the week must be about 500,000. The receipts for passengers on 
44 railways, £08,832 17s. 3d. ; ditto for goods on 39 railways, £22,520 
10s. lid.; total, £91,359 8s. 2d. This is an average of £58^ per mile 
per week. The traffic, therefore, is certainly at the rate of about four mil- 
lions and a half a year, and carrying twenty millions of passengers. 

NAME. 

Brimingham and Derby, 
Birmingham and Gloucester, 
Brandling Junction, 
Chester and Birken, 
Dublin and Kingstown, 
Durham and Sunderland, 
Edinburgh and Glasgow, 
Eastern Counties, 
Glasgow and Ayr, 
Glasgow and Greenock, 
Grand Junction and Ch. and Cr., 
Great North of England, 
Great Western, 
Hull and Selby, 
Liverpool and Manchester, 
London and Birmingham, 
London and Blackwall, 
London and Brighton, 
London and Croydon, 
London and Greenwich, 
London and South Western, 
Afenchester, Bolton, and Bury, 
Manchester and Birmingham, 
Manchester and Leeds, 
Midland Counties, 
Newcastle and Carlisle, 
Newcastle and North Shields, 
Northern and Eastern, 
North Midland, 
North Union, 
Preston and Wyre, 
Sheffield and MsLnchester, 
South Eastern, 
Ulster, 
York and North Midland, 

The entire length of these 44 railroads is only 1660 miles, whereas we 
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shall have within 15 years, a line of road, under a imiform syatem of 
agementy of a thousand miles in length. 

CANAL BETWIXT CAIKO AND SUEZ. 

We learn, on the authority of a correspondent at Cairo, that the Padia 
has determined on constructing a canal h^ween that city and Suez, and that 
the work is to he commenced forthwith. It is expected that this undertaking 
will not prove so arduous as at first sic^ht may appear ; in many places aU 
that is requisite to he done heing merely to clear out the hed of tne andest 
canal ; and as Mehemet Ali has now turned his sword into a ploughahaie, 
it is not improbable he may find employment for some of his troops on the 
work. The following particulars ofthis ancient canal may not be uninterest- 
ing to our readers : 

The great Sesostris appears to have been the first who conceived the pro- 
ject of uniting the Nile to the Red Sea by means of a canal, and actually com- 
menced this gigantic enterprise, which, however^ he did not finish. At a 
subsequent period it was resumed by one of his successors, Pharaoh Necho, 
on which occasion 120,000 men perished. It was not, however, then com- 
pleted, in consequence of the response of the oracle, which was con- 
aulted by that monarch, to the effect that " the construction of the pro- 
posed canal would expose Egvpt to the invasion of foreigners." During 
me dominion of the Persians, nowever, it was continued by Darius, the son 
of Hystas pes, and finally completed by Ptolemy Philadelphus, after whom 
it was named. The geographer Strabo relates that it ^ was furnished with 
ingeniously contrived sluices, which were opened to admit the passage of 
▼esseb, and afterwards very promptly shut" It wva 140 miles long, 60 
jrards wide, and 30 feet deep. It commenced at the Pelusiac, or most east- 
erly branch of the Nile, near Bubasatis, (about 35 miles north of Cairo,) and 
after flowing through the lake Amer, like the Rhone through the lake of 
Geneva, it terminated at Assinie, a town near the site of the modem Sues, 
By means of this canal, vessels from the Red sea, when they reach the Pe- 
lusiac branch of the Nile, could either descend to the Egyptun ports of the 
Mediterranean, or ascend the river to Memphis and ThebeB. By furnishing 
an abundant supply of water for irrigation, it fertilized the deSert on both 
sides of its banks, which were soon covered with opulent cities, among which 
may be mentioned Phagvoniopolis, Heroopolis and Serapeum, the positions 
of which are indicated in our chart 

During the Roman dominion in Egypt, this canal was renewed or repair- 
ed by the Emperor Trajan, who added a branch to it, which communicated 
with the Nile near old Cairo. This prolongation of the canal bore the 
name of the Emperor, as is explicitly stated in the following passage : ^ Be- 
tween Heliopolis and Babylon, ^old Cairo) flows the river Trajan." 

Our correspondent does not mfbrm us whether it is in contemplation to 
renew the whole of these canals, or what deviation is contemplated in conae- 

aoence of the Pelusiac branch of the Nile being now dried up, except that 
le point of junction with the Nile is to be at Shubra, in order that the city 
of Cairo may derive benefit from the undertaking. 

We may add that, although our correspondent was assured on very good 
authority that the work is to be commenced immediately, he is rather skep- 
tical as to the means possessed by the Pasha of carrying it into immediate 
execution. 



Safe Travelling. — The Newbnrjrport Herald says, that « On the 17th 
of June, ten thousand passengers were transported without the slightest ac- 
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cideiit, over the whole line of 100 miles of the Eastern railroad, by day and 
night Eighteen regular trains beside some extras were run on the roadf 
commencing at 4 o'clock in the morning and continuing until after midnight 

The following article, well worth. the attention of engineers and others 
interested in the improvement of the locomotive, was sent to us several 
months ago, but by accident was not received. It has since been published 
in another journal, but as we are desirous of placing it upon our pages, wo 
have thought proper to make this explaination. * 

USTTEK FROM CHARLES MOERING, ESQ., ENGINEER, TO MESSRS. EASTWICK & 
HARRISON, LOCOMOTIVE BmLDERS CORNER OF TWELFTH AND WILLOW STB., 
PHILADELPHIA. 

Gentlemen — In complj/ing with your request to give you my opinion 
about your locomotive engines, I feel called upon to sfpXe the grounds that 
make this opinion what it is. 

I do this m view of the interests of science, not intending to pass a mere 
encomium upon«the productions of your establishment Every engineer is^ 
no doubt, conversant with the fact, that the power of a locomotive engine 
not only depends on the harmonious proportions of boiler and cylinders, and 
on the clever mechanical arrangement to work the pistons and transfer mo- 
tion to the driving wheels ; but every engineer must be also awa^e of the 
importance of another &ct, viz : the manner in which this power is made 
available in order to draw a maximum load, at a maximum speed, on a 
railroad. 

In examining this point, we find that a fulcrum is required to enable the 
steam power to act upon the weight, or the load to be drawn. This fulcrum 
in the locomotive engine, is evidently the grip of the driving wheels on the 
rails, meaning the friction between both, or adhesion, as it is technically 
called. Let a locomotive engine be ever So powerful, but take away thie 
aforesaid friction, and the wheels will slip, the engine will draw nothing. 
This adhesion, derived from the pressure of the weight of the engine, must, 
therefore, bear a certain proportion to the latter. Its maximum will be ob- 
tained by throwing the largest, its minimum by placing the smallest amount 
of the engine's weight on the driving wheels. The minimum, however, 
has at no time been a desideratum, as the largest amount of adhesion is re- 
quired for enabling an engine of a given power to draw a maximum load at 
a maximum speed. 

In the six wheeled American engine, the true offspring of American me- 
chanical talent, as possessing a fore truck, which anords a most opportune 
&cility. for turning curves, there is but one axle to bear the aforesaid propor- 
tion of weight ; and this axle is the driving axla On its position, therefore, 
depended the amount of weight to be made available for producing friction. 
As it was found impossible, as well as improper in practice, to place this sin- 
gle driving axle under the centre of gravity, for the purpose of equilibra- 
ting the entire weight of the engine, £ere remained but two other positions, 
viz: behind and close before the fire box. 

To illustrate the effect in both cases, let us suppose two ensfines, A and 
B, each of 12 tons weight in running order, with cylind^TS, boilers and driv- 
ing wheels of the same dimensions, and performing the siunc amount of duty 
on two roads of exactly the same kind. 

In the engine A, with the driving axle behijid the fire box, it was found 
that only half of its weight was l/rougfi^t into action for the purpose of pro- 
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ducing friction, amounting in this case to -^=6 tons. 

In tlie engine B, with the driving axle before the fire boXy fwo-ikirdi were 

2x12 

found available for the tome purpose, equal to — ^ — =8 tons. The ntio 

of adhesion is, therefore, A : B=6 : 8, meaning that the engine B possesses a 
surplus of two tons in its adhesive power, and, conseqwntly^ in its capabil-' 
ity of drawing loads. 

In further examining our subject, another question arises, concermng the 
effect of the given ratio of adhesion on the rails. In the engine A we have, 
as mentioned, six tons on the driving axle, and, therefore, three tons on each 
driving wheel. In the engine B, however, we find eight tons on the driv- 
ing axle, and, consequently, four tons on each driving wheel The propor- 
tion of weight on the rails is, accordingly, A : B=3 : 4 

Supposing these t;YO. engines to run at the same speed, S, and assuming 
the stress by impact upon the rails to be represented approximately by the 
speed multiplied mto the weight imposed upon each driving wheel, then each 
line of rails would be percussed by A, with 8x3=38, and by B, with Sx4 
=48. 

This gives a ratio of impact A : B=3S : 48 or A : B=3 : 4 ; meaning, 
for the sake of practical illustration, that the en^e B will ruin the rails, 
take them to be thirty-eight pounds per yard, after the lapse say of nine years ; 
while the engine A will produce the same deterioration only after the space 
of twelve years, supposing the amount of trafiic and other conditions to. be 
the same in both cases. 

Although no actual observations of this nature hav^ been made with re- 
^rd to the raib, yet the average duration of the wrought iron tires on the 
driving wheels, proves the above proportion not to be an incorrect one. The 
duration of tires on engines, with the driving axle behind the fire box, has 
been found to exceed the duration of those on engines with the driving azfe 
before the fire box ; and taking the latter to be nine months at an average, 
the duration of the first has been found to amount to from twelve to fourteen 
months. 

Wronght iron rails being manufactured in the same way as tires, it can 
be but a liir assumption, that the duration of rails will admit of the same 
proximate scale given in the above proportion of impact 

This brief exposition, backed by tne ratio o[ tractive power, A : B=6: 8, 
and by the proportion of duration, A : B=3 : 4, makes it obvious why the 
diminution of impact in the engine B, possessing a superior power of trac- 
tion, was found of such great importance, and has thus constantly occupied 
the attention of the American machinists and engineers. In pursuance of 
this notion, the eight wheeled engine was started with two driving axles, one 
before and the other behind the fire box. 

Supposing such an engine C, to weigh twelve tons, in running order, aiyl 
of the same dimensions as A and B, the weight on the two driving axles 
was found to be also two-thirds, or eight tons, yet pressing upon the road, 

on the four points of contact, only with ^=2 tons. 

The proportion of adhesion, or tractive power, is, therefore, A : C^6 : 8, 
B : C=8 : 8, A : B : C=6 : 8 : a 

The ratio of impact, or deterioration of the rails, being C : A=2 : 3, C : 
B=2 : 4, C : A : B=2 : 3 : 4. 
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From this we may infer that rails lasting but nine years under the per-, 
formance of the engme B, and twelve when traveled upon by the enffioe A, 
will not meet with their ulterior destruction before eighteen years, when en- 
gines of the kind C, are running upon them under the aforementioned sup- 
positions. ' 

I can, therefore, but applaud your resolution of building systematically no 
other engines but those with eight wheels — ^four driving and four truck 
wheels. However, I feel myself called upon to impress you \\'ith the ad- 
vantages that must necessarily result when the number of driving wheels 
can be augmented to six or eight, without loosing that beautiful characteris- 
tic of the American engine, viz: the free mbrating truck, which in its office 
of piloting the engine along the track, I think invaluable for the American 
raihoads, with their sharp turns and light superstructure. 

An eng^e, D, ^vith three, and an engine, E, with /(mr driving axles, lend- 
ing an opportunity to make their whole weight available for adhesion, which 
then would be that due to the maximum weight of twelve tons, in the given 
case, would certainly possess the greatest tractive power, and yet injure the 
road in a much less degree. The proportions of adhesion, or tractive power, 
would be the following ones, supposing in every case that the engine pos- 
sesses sufficient power to slip her wheels in pulling against a fixed pointy 
A : B : C : D : E=6 : 8 : 8 : 12 : 12 ; and the proportions of impact, or de- 
terioratwn of the rails, B : A : C : D : E=4 : 3 : 2 : 2 : IJ. 

I am aware of all the difficulties attending what I propose, but I feci, never- 
theless, confident that '< flexible coupling rods," permiuing all the axles, with 
the exception cff the main driver, to conform to the radii of curves, are with- 
in the pale of practical feasibility. Only on this condition should I think 
myself justified in preferring engmes witn a greater number of driving axles 
than two, were I even inclined to overlook the greater complication that such 
a mechanical arrangement must require. I reckon simplicity to be one of 
the cardinal virtues in any mechanical apparatus, and of the most absolute 
necessity in the locomotive engine. 

After this digression, permit me, gentlemen, to come back to the eight 
wheeled engine, C, as the subject of my disquisition. Great as the improve- 
ment promised to be, in introducing the aforesaid engine, the advantages de- 
rived thereform for the preservation of the raib, were, however, nearly lost. 
The difficulty consisted in the stiff connection of the fire box, boiler, smoke 
box, and pedestals of the driving wheels, with the frame, which acted like a 
lever. Whenever one pair of driving wheels was raised, by some irregu- 
lar elevation in the track, resulting from its bad condition, the other pair, in 
consequence of the springs not acting quick enough to force them do\vn, 
were momentarily liited up by the frame, consequently without bearing their 
due proportion of weight ; and, on the contrary, when one pair was passing 
over a depression in the road, the other again, for the same reason, had to 
sustain nearly the whole amount of weight oric^nally alloUcd to both driving 
axles — the truck wheels always acting as a fulcrum, and the frame, with its 
fixed pedestals , and the axles tnerein revolving, as the lever. 

This could not help injuring the road nearly in the same degree as the 
engine B ; nay, the efiects were still more injurious to the engine C, itself, 
as in the case of the main driving axle being suspended by the frame, in one 
of the aforesaid elevation or depressions of the other driving axle, the former 
received its rotary motion from the pistons without its fulcrum or adhesion 
to the rails. 

It is but just to say, gentlemen, that you saved the eight wheeled engine 
from becoming a mere iictxb»>, 4uid that owing to your exertions, it has been 
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brought to such a state of perfection as ought to make the old six wheeleTf 
of A^ VinH« A and B, quite absolete. It is furthermore, but justice to staler 
that yotur special adaptation of the lever, or balancing beam, to the use of 
locomotives upon railways, obviated the aforesaid diificulties in such a man- 
ner as to leave but little to desire ; and here I regret to say, that some of the 
northern railroads in Germany — ^notwithstanding the unqualified recom- 
mendation of so able an engineer as Mr. C. E. Detmold — ^have not adopted 
engines with your improvement 

I consider the balancing beam, supported in its centre by a vertical shaft, 
resting on springs that are attached by the pedestals to the frame, and stayed 
on its ends by two vertical pins abutting against the two driving axles, as pos- 
sessing} ih an eminent degree, the two indispensable qualities— ^rst, of equal- 
izing the weight on both driving axles, in whatever condition the road may 
be, and, therefore, producing in an eight wheel engine of twelve tons, a con- 
stant and equal adhesion of eight tons, yet pressing the rails with but two 
tons ; and, second, of furthermore diminishing the very ratio of impact as 
given above, the weight of the engine bein^ suspended in the middle of the 
lever beam, causing it to fall only half the depth of any of the driving axles, 
in their passage over any short or sudden depression in the tmck, while the 
engines A and B must go down the whole depth, as supported by one axle 
alone, which by increasing the height of fkllj must add to the power of the 
percussion, and, therefore, ruin the road even in a shorter period than the 
proportionate number of twelve or nine years. 

But this is not alone what distinguishes your engines, the balancing beam 
of your arrangement being now used by nearly all the engine builders of 
note in the United States, afler having purchased the patent right from you, 
which at once bespeaks the great merit and usefulness of your improvement 

It is, besides, the very simplicity of your engines that must engage the 
attention of even the least observing. Instead of four eccentrics, four eccen- 
tric rods, four latches, and a complicated arrangement to put them in and out 
of gear, by an extra hand lever, thus making three hand levers altogether, 
you have but two eccentrics, two eccentric r(^, no latches, and a simple ar- 
rangement of the reversing valve ; the whole to be handled by one and the 
same lever, and this, too, by moving it in exact accordance with the requir- 
ed movement of the engine. 

It is true that in reversing you lose in speed, as the lead of the slide no 
longer takes place ; but this loss I think of no moment, as it Only happens 
when the engine is backing. Besides, the position of your forcing pun^ 
is such as to prevent the freezing of the water, an advantage of great im- 
portance with locomotion in northern climes. 

Gentlemen, this is my canded opinion about your eight wheeled engines, 
and you are welcome to make any use of this document Permit me to 
avail mjTself of this opportunity to thank you for your readiness, and the 
frank and open way in which you satisfied my desire for information ; and 
allow me to assure you that the modest and unostentatious manner in which 
you spoke of your engines, trusting more to their own merits than to puffing 
and boisterous recommendations, nas most favorably impressed me with 
your own personal character. I am, gentlemen, your's, respectfully, 

Chaales moebing, 
Capiain of Engineers in the Austrian Army. 

Philadelphia^ September 1st, 18^ 

DESTRUCTION OF THE ROUND-DOWN-CUFF BT GUN-FOWDER. 

You will not be surprised to hear that the announcement that an expIosioQ 
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of 18,000 lbs. of powder was to be made in the Round Down Cliff this af- 
ternoon brought in an influx of stangers into this town ; still, though CODsi- 
derable, it was not so large as I had expected Curiosity w^ls, I tnink, 'jMr 
ralyzod by a vague fear of danger, whicn kept some thousands at home wtto- 
might have witnessed it, as the event turned out, without the slightest shock 
to their nervous system. The experiment succeeded to admiration, and, as a 
specimen of engineering skill, confers the highest credit on Mr. Cubitt, who 
planned, and on his colleagues who assisted, in carrying it into execution. 

Everybody has heard of the Shakspeare Cliff, and I have no doubt that a 
majority of your readers have seen it I should feel it a superfluous task to 
speak of its vast height were not the next cliff to it, on the west, somewhat 
higher. That cliff is Round Down Cliff, the scene and subject of this dayV 
operations. It rises to the height of 375 feet above high water mark, and 
was, till this afternoon, of a singularly bold and picturesque character. To 
imderstand the reasons why it was resolved to remove yesterday no inconsi- 
derable portion of it from the rugged base on which it has defied the winds 
and waves of centuries, I must make your readers acquainted with the in- 
tended line of railway between Folkestone and this place. 

At Folkestone there will be a viaduct of great height and length. Then 
there will be a tunnel, called from a martello tower near it, the Tower Tun- 
nel, one third of a mile in length. Then comes a cutting through the chalk 
of two miles in length, called Warren's cutting'. Then comes the Abbott's^ 
Cliff tunnel, one mile and a quarter in lengd^, and now half finished, al- 
though only commenced on the 16th of Au&^ust last From the Abbott's 
Cliff tunnel to the Shakspeare Cliff tunnel Uie railroad will be under the 
clifis close to the sea, and protected from it by a strone^ wall of concrete two 
miles long, and with a parapet of such a height as will not preclude passen- 
gers from the splendid marine view which lies under them. Now it was 
found that when a straight line was drawn from the eastern mouth of the 
Abbott's cliff tunnel to the western mouth of the Shakespeare tunnel, there 
was a projection on the Round Down cliff which must be removed in some 
way or other to insure a direct passagcf. That projection, seen from the 
sea, had the appearance of a convex arc of a circle of considerable diameter. 
It is now removed, and some idea of its size may be formed from the fad 
that a square yaid of chalk weighs two tons, and that it was intended by 
this day^s experiment to remove 1,000,000 tons. The Shakspeare tunnel is 
three-quarters #f a mile long, and it is about the same distance from that tun- 
nel to the town of Dover. 

Having premised thuis much as to the locality of Round I>own cliff, 1 
now proceed to describe, as briefly as I can, the means employed to detach 
from It such an immense mass of solid matter. A horizontal gallery exten- 
ded for about 100 yards parallel with the intended line of railway, from 
which cross galleries were driven from the centre and extremes. At the 
end of these cross galleries shafts wore sunk, and at the bottom of each shaft 
was formed a chamber, 11 feet long, 6 feet high, and 4 feet 6 inches wide. 
In the eastern chamber were deposited &000 llw. of gunpowder, in the west- 
ern chamber 6000 lbs., and in tne centra chamber 7000 lbs., making iu the 
whole 18,000 lbs. The gunpowder was in baffs, placed in boxes. Loose 
powder was sprinkled over the begs, of which me mouths were opened, and 
me bursting charges were in the centre of the main charges. The distance 
of the charges from the &ce of the cliff was 70 feet at the centre and about 
55 feet at each end It was calculated that the powder, before it could find 
a vent, must move 100,000 3rards of chalk, or 200,000 tons. It was abo 
confidently expected that it would move IflOOfiOO tons. 
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The following preparations were made to ignite thif enormooB quantity 
of powder. At the back of the cliff a wooden shed was constructed, in 
WBRsh three electric batteries were erected. Each battery consisted of 18 
Daniels' cylinders, and two common batteries of 20 plates each, to which 
were attached wires which communicated at the end of the charge by means 
of a very fine wire of platina, which the electric fluid as it passed over it, 
made red hot, to fire the powder. The wires covered with yam were spread 
upon the grass at the top of the cliff, and then fisiUing over it were carried 
to the eastern, the centre, and the western chamber. Lieutenant Hutchinson 
of the Royal engineers, had the command of the three batteries, and it was 
arranged that when he fired the centre, Mr. Hodges and Mr. Wright should 
simultuneously fire the eastern and western batteries, to ensure which they 
practised at them for several previous days. The wires were each 1,000 
feet in length, and it was ascertained by experiment that the electric fluid 
will fire powder at a distance of 2,300 feet of wire. After the chambers 
were filled with powder, the galleries and passages were all tamped up with 
dry sand, as is usually the case in all blastms^ operations. 

At 9 o'clock A. M., a red flag was hoisted directly over the spot selected 
for the explosion. The wires were then tested by the galvanometer, the bat- 
teries were charged, and every arrangement completed for firing them. 

It was arranged that the explosion should take place at 2 o'clock ; at that 
lime there was an immense concourse of people assembled. In a marquee 
erected near the scene of operation, for the accommodation of the directors 
and distinguished visitants, we observed among the number assembled, Sir 
John Herschell, General Pasley, Colonel Rice Jones, Mr. Rice, M.P., Pro- 
fessors Sedgwick and Airy, the Rev. Dr. Cope, and there wtis also a strong 
muster of engineers, among whom were Mr. Tiemey Clark, Mr. John 
Braithwaite, Mr. Charles May, Mr. Lewis Cubitt, and Mr. Fred. Braith- 
waite ; the engineers and directors of the Greenuach, Croydon, Brighton, 
and South Eastern railways, besides numerous foreigners of eminence. 

At 10 minutes past 2, Mr. Cubitt, the company's engineer in chief, ordered 
the signal flag at the western marquee to be hoisted, and that was followed 
by the hoisting of all the signal flags. A quarter of an hour soon passed 
in deep anxiety. A number of maroons, in what appeared to be a keg, 
was rolled over the cliff, and on its explosion with a loud report, all the 
fkigs were hauled down. Four more minutes passed away, and all the 
flags except that on the point to be blasted were aesLin hoisted. The next 
minute was one of silent and breathless and impatient expectation. Not a 
word was uttered, except by one lady ; who when too late, wished to be at 
a greater distance. Galeatum sero duelli panilet. Exactly at 26 minutea 
past 2 o'clock a slight twitch or shock of the ground was felt, and then a 
tow, faint, indistinct, indescribable moaning subterranean rumble was heBuwL 
and immediately afterwards the bottom of the cliflT began to belly out, and 
then almost simultateously about 500 feet in breadth, with reference to the 
railway's length of the summit began gradually to sink. 

There \vas no roaring explosion, no bursting out of fire, no violent and 
crashing spliuing of rocks, and what yvas considered extraordinary, no smoke 
whatever ; for a proceeding of mighty and irrepressible force, it had little or 
nothing the appearance of force. The rock seemed as if it had exchanged 
its solid for a fluid nature, for it glided like a stream into the sea, which was 
at a distance of about 100 yards, perhaps more, from its base, tearing up the 
beach in its course, and forcing up and drivino^ the muddy substratum to- 
gether with some debris of a former foil, violently into the sea, and when 
the mass has finally reached its resting place a dark brown color was soon 
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on different parts of it, which had not been carried off the land ; the shatter- 
ed fragments of the cliff are said to occupy an area of 15 acres, but we should 
judge it to be much less. I forgot to minute the time occupied by thedescoBt, 
but I calculate that it was about four or five minutes. The first cxclamatiooB 
which burst from every lip was, " Splendid, beautiful !" the neirt were iso- 
lated cheers, followed up by three times three general cheers from the spec- 
tators, and then by one cheer more. These were caught up by the groups 
on the surrounding downs, and, as I am informed, by the passengers in tne 
steamboats. All were excited, all were delighted at the success of the ex- 
periment, and congratulation upon congratulation flowed in upon Mr. Cubitt 
for the magnificent manner in which he had carried his project into execu- 
tion. 

As a proof of the easy, graceful and swimming style with which Round 
Down CliflT, under the gentle force and irresistible mfluence of Plutus and 
Pluto combined, curtseyed down to meet the reluctant embraces of astonished 
Neptune, I need only mention that the flagstaff, which was standing on the 
summit of the cliff before the explosion took place, descended uninjured with 
the &llen debris. 

No fossil remains of the slighest importance were brought to light, which 
was a matter of disappointment to many. A very few even of the most or- 
dinary character were found among the mass, which it may well be imagin- 
ed was soon afler the explosion, teeming with the curious multitude from the 
clif& above, anxious to obtain some relic of the event 

On examining the position occupied by the debris of the overthrown clifi) 
we were much pleased to find it more favorably disposed than we could have 
conceived possible. Instead of occupying the site of the proposed railway 
at the foot of the cliflT, it had by its acquired velocity slid past it, and lefl com- 
paratively little indeed to be removed. At some considerable distance from 
the clifiT, the fragments appeared to be heaved up into a ridge, higher than 
any other part, forming a small valley towards the cliff, and another sea- 
ward, beyond which a second ridge appeared, when it finally slopes oflT to- 
wards the sea. The chalk was by no means hard, and appeared thorough- 
ly saturated with water. The great bulk of the fragments ranged from about 
two to perhaps eight or ten cubic feet, although we observed a vast number 
of blocks, which contained from two to three cubic yards and upwards, one 
of which was driven some distance into the Shakspeare tunnel without do- 
ing injury to the brickwork. There was very little, indeed, of what might 
be termed rubbish in the mass. 

Previous to the explosion, we had heard it stated that about a million yards 
were expected to be detached ; indeed the Railway Times so stated it, on the 
21st ultimo, apparantly from authority, and after the explosion took place, it 
was publicly asserted by one of the ofiicials, that three quarters of a million 
of cubic yards had come down. Now, on cubins^ the stated dimensions of 
the mass, which were given as under 900 feet in height by say 50 feet long- 
er than the gallery, which would therefore be 350 feet, by an average thick- 
ness or depth from the face of the clifif of 60 feet, we shall have 233,333 
cubic yards ; but as the present face slope of the cliff is greater than before, 
the average thickness perhaps might be increased to 75 feet, which would 
make the quantity 291,666 cubic yards, from this is to be deducted 50,000 
yards, the estimated quantity to be now shifted in forming the road, we shall 
then have 30,000 yands effectively removed by the expenditure of one ton 
of powder. We understand that Mr. Cubitt, the engineer, afterwards stated 
that a saving of six months' work and £7,000 expenditure was effected by 
this blast Now allowing 6d. per yard for the removal of the quantity now 
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required to be shifted, wkkh woqU amomU to £1,860, and £oOO ibr the po^ 
need in the blast, the cost of forming the galleries, tamping, etc., we snail find 
that this mass has been removed at a cost of 1-44 pence per yard Againi 
takkiff Mr. Cubitt's statement, that a savins^ has heen effected of 87,000, to 
which, if we add the £1,760, expenditure by the present plan, we shall find 
that he estimated the cost of removal by hard labor, at rather less than 7|d. 
peryard. 

We felt an interest in examining the beds and fissures of the chalk in the 
neighborhood of this blast, which clearly indicated that the plan of removal 
adopted by Mr. Cubitt, was not only the cheapest, but the safest method which 
could have been adopted. The vertical fissures which here traverse the 
chalk appear to lie pretty nearly parallel, and at a slope perhaps of one-fifth 
to one^enth to one. It was in one of these fissures that the whole mass 
parted and slipped down, on which we believe it had set previously, no doobt 
brought about by the infiltration of water more than the sapping of the base 
by the sea. So treacherous, indeed, was this chalk, that if we are rightly 
informed, a mass equal nearly in bulk to that blasted on Thursday came 
down unexpectedly some time since in the night time, burying in its ruins a 
watchman or foreman -belonging to that part oi the line. In the zigzag gang* 
ways cut along the fiu^e of the clifi*, to enable persons to ascend to the sam- 
mit — this sliding of the chalk where those vertical fissures are intersected, 
appears very frequently, inspiring the passer-by with a feeling of great inse* 
curity. How fiir the water might be mtercepted, or otherwise be prevented 
from filtering through these fissures is a question of great importance, and 
would not, we think, be one of difilcult remedy. It also becomes a matter 
of interesting inquiry as to the efiect which a lesser quantity of powder would 
have had, deposited and fired in the same manner. Would it only have made 
the mass insecure, or caused a partial sliding down, rendering it then more 
difiicult of removal by hand than at first ? The proportion of powder which 
Mr. Cubitt employs in his blasting operations we understand is determined 
thus : ^ The cube of the line of least resistance in feet, gives the quantity in 
half ounces ;" but in this case there does not appear to have been any soch 
quantity employed, though much more than heretofore is found necessary in 
usual blasting operations. Perhaps the most curious circumstance, connect- 
ed with the operation, was the apparent absence of shock on the firing of the 
charge on some spots in the immediate vicinity, while at other, fiir more dii- 
tant, it was clearly perceptible. Thus, where the batteries were placed, those 
in charge of them thought the charge had missed fire, from their beinff in- 
sensible to any shock, while at ^re times the distance alone; the fiice of the 
clifi*, it was clearly felt But even along the face of the clifi* it was very 
evident that the shock was felt by some and not by others, though standing 
within a few yards of each other. 

Junction of the Rhine and Danube. — The canal connecting these two 
great rivers of Europe, was nearly completed at the last accounts. It wu 
to have been opened for navigation in a few days, between Nuremburg and 
Bamberg, and shortly after, through its whole extent, from I>Emubeto 
Mayn. 
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The resolution of the legpblature of New York calling for infonnation 
from Railroads, is given bclgw. This movement will procure the annual 
publication of a series of returns, similar to those made to the Massachusetts 
legislature, and which have materially influenced the character of railroads 
by presenting in a condensed form the accurate results of each years' oper- 
ation — ^which results have uniformly proved highly fiivorable to the reputa- 
tion of railroads. Viewed in this light we may pronounce this an impor- 
tant step in the progress of railroads in our State. 

STATE OF NSW YORK. IN ASSEMBLY, FEBRUARY 2, 1843. 

On motion of Mr. Hathaway — Resolved, That the. several railroad com- 
panies in this State be and are hereby required to make their annual reports 
to the Secretary of State, by the first day of February in each year, which 
reports shall embrace the business of the preceding year to the first day of 
January, and shall state the length of their road in operation ; cost of con- 
struction ; income from passengers, from freights and from all other sour- 
ces ; the number of through and way passengers, and the receipts from each 
class ; their expenses for repairing and running the road and for construc- 
tion, which two items shall include all their expenditures ; the amount of 
dividends ; the number of locomotives ; of passenger, freight, mail and other 
cars ; the number of machine shops ; the number of horses ; the average 
number of men in the employment of the company ; the number of miles 
run by passage trains, by freight and all other trains ; and that the Secretary 
of State be requested to put such information in a tabular form, and prepare 
it and the reports in one document, for printing, for the use of the legislature. 

Resolved, That the Secretary of State be requested to communicate the 
foregoing resolution to the Presidents of the several Railroad companies 
in this State. By order. H. N. Wales, Clerk. 

State of New York, Secretary s office, I certify the above to be a true 
copy from the original on file in this office. 

(Signed,) S. Young, Secretary of State. 

The proceedings of the Railroad CJonvention lately held at Albany, are 
deserving of notice in the pages of this Journal, as showing a design to ac- 
13 
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commodate the public b}" frequent trains and low &res. An attentive exam* 
ination will show no spirit or disposition to anything improper 

At a meeting of Delegates from the several Railroad companies between 
the Hudson river and Buflalo, held at the American hotel at Albany, on the 
31st day of January, 1843, pursuant to notice, H. B. Gibson was apointed 
ptesident, and Charles Stebbins, secretary. 

The following Delegates appeared, viz : 

Attica and Buffalo-^H. Hawkins, V. R Hawkins, J. P. Veeder. 

Tonawanda — H. J. Redfield, Jona. Child. 

Auburn and Rochester — H. B. Gibson, J. Felbws, D. S. SkoattSi Chas. 
Seymour, Robert Highant 

Aulmm and Syracuse— -Q. B. Throop, T. Y. Howe, Jr., E. Williams. 

Syracuse and Utica — J. Wilkinson, Holmes Hutchinson, A. Burt, C. 
Stebbins. 

Utica and Schenectady — ^E. Coming, L. Benedict, W. C. Young. 

Mohawk and Hudson — S. Stevens. * 

Troy and Schenectady — R P. Hart, and B. Marshall. 

Resolved^ That Mr. Weld of Boston, be invited to attend this convention 
as an honorary member. 

Resolved^ That a committee of one from each delefi;ation be appointed by 
such deles^adons to report upon the subjects to be acted upon by this c<mven- 
tion and tnat such committee report at 3 o'clock, P. M. 

The following committee were appointed, H. Hawkins, J. Child, H. B. 
Gibson, T. Y. Howe, J. Wilkinson, L. Benedict, S. Stevens, R P. Halt 

The following resolutions were reported by the committee and adopted by 
the convention. 

1. Resolved^ That it is expedient to run the daily lines between Buffido 
and the Hudson river connecting with the morning and night boats on die 
Hudson river out of Albany and Troy and that each line be run in 25 
hours, including stops and that the same be apportioned as follows : 

Bufialo to Rochester 6 hours — ^Rochester to Auburn 6 hours — ^Auburn 
to Syracuse 2 hours — Syracuse to Utica 4 hours — Utica to Albany and 
Troy 7 hours — 25 hours ; and that the time of starting from each end of 
the road for the two trains be as follows : 

Buffalo 6 A. M. Albany and Troy, 6 A. M. 

" *• 4 P. M. Schenectady, 8 A. M. 

Albany and Troy, 7 P. M. 
Schenectady, 9 P. M. 

2. Resolved^ That passengers ought to be allowed to pay their fiire and 
direct their baggage to such places upon the route as they may deem proper, 
and that the superintendent of the several roads be directed to devise and 
execute a system to carry out this resolution under the executive committees 
of their roads. 

3. Resolved^ That baggage masters be employed at the joint expense of 
the several companies between Albany and Buffalo, to accompany each train 
and ticket and take charge of bag'gage between those points, who shall be 
paid by each company in proportion to their length ana amount of receipts, 
and that the details of the plan to carry out this arrangement be referrea to 
the superintendents of the several roads. 

4. Resolved, That it is exjpedient that the car houses on the line between 
the Hudson river and Buffalo, inclusive, should be closed, and the passen- 
gers relieved from the press and inconvenience of being crowded, in .the 
several car houses by persons who may report there from curiosity. 
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5. Resolvedy That it is expedient that a third run be made between the 
Hudson river and Buffalo, leaving the Hudson river at 10 o'clock P. M., 
and Buffalo at 12, noon, at uniform prices of 2} cents per mile for one 
description of cars, and 1 J cents per mile for emigrant cars, and that it 
be referred to the superintendents of the several roads, under the direction of 
the executive committees, to arrange the arrivals and departures at the in- 
termediate points on the line, and other matters in connection therewith. 

6. Resolved^ That the superintendents of the several companies, under 
the direction of the executive committees, devise and carry into effect a sys- 
tem of taking fare through the line, each way, for all the trains, of convey- 
ing and ticketing baggage, and such system for securing the emigrant travel 
as may be necessary. 

7. Resolvedj That a conmuttee of one from each company be appointed 
by the delegates now present, to consider and digest a plan of stockmg the 
passenger, baggage and freight cars, on the line between Albany and Roch- 
ester ; and ultimately, when the line is completed, to Buffalo ; and report 
the same to their several companies for consideration. 

8. Resolvedj That during the winter months, the train shall leave Bu^- 
lo at 7, A. M., and reach and remain over at Syracuse ; and leave Albany 
at 9, A. M., and stay over night at Auburn ; so that the passage between 
Albany and Bufialo may be made in two days, and that it be referred to the 
superintendents of the several roads, under the direction of^e executive 
committees, to carry this out, and this to take effect on Monday, the 6th Feb- 
ruary instant 

9. Resolvedj That a copy of the proceedings of this meeting be furnish- 
ed to each company. 

10. Resolved^ That the two first lines commence on the 15th of March 
next, and the third line on the opening of the canal. 

1 1. Resolvedj That the several companies should be responsible to each 
other for all' money received by their respective receivers, who are severally 
appointed by such companies. 

12. Resolvedj That the several companies upon the railroad line will 
not employ persons in the business of transportation who ever drink intoxi- 
cating liquors. 

13. Resolved, That this convention deprecate the practice of employing 
runners at a distance from the respective railroads as (festructivo to the inter- 
ests of the stockholders and vexatious to the travelling public, and that so 
far as in our power, we will use our influence against any company who 
shall hereafter employ any runner or agent at any other place than on the 
line of the road, at or near their depot 

14. Resolved, That the superintendents of the several roads be specially 
charged with the duty of giving extensive circulation by publication as may 
be deemed necessary, of ue times of running such train and the pricc« be- 
tween Albany and Buf&lo, through the United States, at the expense of the 
several companies, in proportion to their length and amount of receipts, and 
that the proceedings of this convention be published in the papers of this city. 

The convention adjourned without day. 

H. B. Gibson, President. 
C. Stebbins, Secretary, ^ 



legislative interference with railroad management. 

A bill relative to railroads, having been reported in the legislature of this 
State, which seems to us one of the most monstrous absurdities of the day. 
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we have thought proper to place upon record our scnthnents, although we 
entertain no doubt as to the ultimate &te of the measure. 

The report and bill seem to be founded upon petitions setting forth the 
suspicion of a hideous combination between certain railroads, to cheat the 
people, to play into each others hands, and finally, to do something dreadful 
— ^we do not exactly know what, hut the report appears to apprehend the 
subversion of the State government 

The main points of the report arc as follow : — All combinations of natu- 
ral persons are suspicious ; when the rights of others are to be, or may be 
injuriously affected, they are illegal. — Corporations are not exempt from the 
liabilities of individuals. Then folbws an illustration, drawn from monied 
institutions, which ^"ould equally apply to temperance societies. — Moreover 
railroad companies can give free rides to ' Editors, Judges and Legislators, 
and so bribe them. The use of motive power, etc., belonging to one com- 
pany, on the road of another, forms a '^ union of strength and power which 
cannot be controlled, and is beyond the reach of every . legitimate power 
known to the government" The gullability of the travelling public, is 
such, that they may be induced to purchase tickets for a road over which 
they do not Iksire to travel Passengers may be " sedv^e^^ even from the 
decks of canal boats. 

To obviate all these evils, the bill proposes to enact, that the &re prepaid 
for any road may be demanded back within 20 minutes after arriving at the 
end of the previous road ; that whenever two roads unite, in all cases, a stop 
of 30 minutes must be made ; that equal facilities (?) be granted by every 
railroad between the Hudson river and lake Erie, to every other railroad, 
for the purpose of procuring, carrying and transporting passengers, etc. ; 
that there shall be admitted to the car house of each company two runneis 
of any railroad, steamboat, packet boat or stage line ; but that these runners 
shall not, under the penalty of a misdemeanor, solicit passengers ! ! ! The 
bill further provides, that every car for passengers shall have glass windou-s 
— be lighted by night, and have ^' comfortable cushioiied seats tcith ctuhion- 
ed back^^ — that these cars shall always be run in the rear of ever}- baggage, 
freight, or mail car. It finally provides that each company shall use none 
but its own cars, motive power, etc, under the penalty of 9*200. 

Such are the provisions of the bill, which might be styled, a bill to inter- 
fere with railroad management — to incommode travellers — to patronise run- 
ners — to prevent the transportation of emigrants, and " to give every thing 
to every body." 

Since our examination of this document, we have received the remon- 
strance against it by the companies on the line, from Schenectady to Buffiilo. 
There is much good senso^ this paper, and we give below, several passa- 
ges which show the folly of any interference, although there are many 
points upon which we hardly think any argument need have been ofiered, 
unless to rebut absurd charges. We are averse from meddling with the pol- 
itics of these matters, but we certainly hope that such proceedings may here- 
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after be rare, both for the safety and comfort of the travelling public, as well 
as for the credit of our State. 

" The term monopoly has become of very general use and application, 
and is quite common in respect to railroads. When a measure, an improve- 
ment, or in short anything, is objected to because it is a monopoly, it may be 
well to consider whether its being so is a part of its nature, and essential to 
its continuance, or whether it can be divested of this feature and still be use< 
ful^ available, or capable of existence. 

It is the law, or a grant, that gives a monopoly character, if anything 
does. Now we suppose that no law can relieve a railroad in this respect, 
unless it destroys it. We doubt not, that all those who object to railroads, 
as monopolies, do not urge this because they wish all railroads destroyed, 
but from a want of reflection. The railway including its motive power, 
passage and freight property, is altogether a single machine or power ; and 
It is as impossible for any foreign association or individual to come in and 
use it, as they or he please, as for two different sets of men to manage a 
steamboat at the same time, each resolved to go their o^vn way. A sins^le 
power and policy is necessary to control and operate a railway successfully. 

To object to it therefore, because it is a monopoly, is either saying, that 
the individual making the proposition ought to come in and have his way 
upon it, and thus for the time oe himself the monopolist, or that the thing 
itself should be abandoned because he cannot have what he conceives to be 
his share in the monopoly." 

" The great bulk of the capital of railroad companies is invested in the 
road-bed and the tracks, where it remains incapable of transfer, and only pro^ 
ductive by having the largest amount of business done over it Several 
companies, upon me same line of railway, must necessarily manage in har- 
mony ; or the use of the line, to the public, is lost. This is so unlike the 
operation of moneyed or other corporations, that, to deduce the power, or 
the danger of their uniting their capitals, because the several companies 
upon the railroad line from the Hudson river to Buffalo, by acting in har- 
mony, seek to make the passage in 25 hours, must be by a course of reason- 
ing too attenuated for ominary comprehension. To denominate the meas- 
ures which railroad companies, upon a continuous line, must adopt as com- 
binations, or confederacies, is such a misapplication of terms as want of 
knowledge, or the rival feelings of competing lines can only account for. 

The application of such terms to this railroad line may be made with 
equal force against the arrangements from Albany to Boston^r to the New 
York and Erie railroad, or to the for^varding lines from Chicago to New 
York ; in short, to every line of transportation through the country. Why 
can property be carried proportionably cheaper from New York to Chicago, 
than it can for short sections upon the same route ? We suppose that it is 
entirely on account of the connected arrangement that is maoe." 

'' The railroad companies are under great responsibility in their business, 
for the proper care of the persons and property of their passengers, and they 
have found that to produce the largest accommodation they must adhere to 
rules, which may sometimes seem to be unfavorable to individuals, but which 
experience has shown are salutary. It requires skill, and a thorough know- 
ledge of the business, to operate an important line of railroads." 

^ Although the bill alluded to docs not propose to require the baggage to 
be overhauled at each termination, 3''et it contains provisions which may make 
that necessary in the most inconvenient manner. As the trains run day and 
night during the business season, some of them arrive at all the large towns 
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during the night, and at such arrivals very few of the passengers wish to 
leave the cars, and still fewer desire any arrangement tiiat turns out their 
baggage or subjects them to the necessity of looking for it. 

" It requires at all times great care to keep the baggage from being left or 
from going astray, and all the arrangements as to the baggage have for their 
first object security. 

The large towns and all the lines of communication arc known to be con- 
stantly infested with pickpocke-ts and vicious persons who are continually 
depredating upon travellers, w^ho would enjoy a harvest if at every arrival 
at a car house the baggage of passengers may be overhauled and they are 
to seek new seats. Suppose such a person in the train and he has his* bag- 
gage put at the bottom of a wa^on or car by design, and on his arri^-al at 
some convenient place he demands it ; all the Luggage must bo taken out to 
find his, and in the mean time (for it will likely be ni/^ht.) one or more trunks 
are stolen as he had designed should be the cas<\ Usually it takes several 
cars to hold the baggage, generally not less tlian three ; and if these are to be 
unloaded in the night in the presence of all v« ho choose to mix with the pas- 
sengers, it has been, as it always will be, fuund to be impossible to avoid dif- 
ficuhies resulting from accident or design. lu all such eases travellers do 
not feel safe, for the reason that experie uce has shown that they are not so. 

Suppose under the power which the bill professes to give him, that a pick- 
pocket shall demand his baggage, and while searching for it that a trunk is 
stolen, (most likely by an accomplice,) shall the railroad companies bear the 
loss?" 

" If the railroad companies are left free, as to the employment of runners 
or such Agents, they ^^^ll not employ them, but if they are to be licensed or 
recognised by law, as an appurtenant to the passage business, it would al- 
most seem that all parties, m self defence, must employ them." 

" A single suggestion as to a matter not strictly germain to the question 
involved, but brought in aid of the restrictions proposed in the bill, wul close 
our memorial. It is urged that other competing lines, by a payment of tolls 
on passengers, are a source of revenue to the State. It would give the ar- 
gument greater force if the State had not constructed, and did not keep in re- 
pair, the avenue in which their passage business is done. In short, if the 
State did not furnish the capital mainly for one mode of competition, and 
leave the other to individual contribution. 

The railroad companies enjoy no immunity from taxation. The assess- 
ment rolls, the highway commissioners' lists, and the school district records 
in every towl^through which the railroads extend, will show how fully they 
share in the public burthens. It would be much to their intcrc-st to pay a 
toll on passengers equal to that paid upon the canal, and be exempted from 
other taxation. To impose a toU without such an exemption, would be per- 
haps more in the light of a bonus than otherwise. 

In some to^^^lS the railroad companies pay a large share of the whole 
taxes, because a great amount of capital may have been expended there in 
cutting through ledges of barren rocks, or in crossing a deep morass. In 
some school districts they pay the largest part of the taxes for building 
houses and maintaining schools. 

We entertain much confidence that the iovms through which the railroads ex- 
tend will not raise the objection that they pay less than their fair share of taxes. 

RAILWAYS AND e:AXALS IN ENGLAND. 

Herapath's Journal and Railroad Magazine, of 4th February last, con- 
tains " the railway and canal traffic returns of England, compiled from ofli- 
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cial •ooTcefl," in. tabular fbim, ttnd presents some bets highly interesting to 
the friends of internal improvement. 

The number of railways completed and in opera^on in Oreat Britain, 
sfnted in the table, is 39, and their length, 1456 miles. The capital and 
loana authorized ibr their coaatruction, is £55,576,976. The amount actu- 
ally expended, is £52,290,024— equal to 9261,450,130, or nearly 9180,000 
per mile. 

All the main and long lines of railway, in England, without exception, 
pay dividends of from I to 10 per cent , keeping themselves in perfect order, 
with a " reeeired fund" for this object The short roads do not pay dividends 
in the same proportitm. This is owing in a great measure, to their extrava- 
gant cost The London and Greenwich railroad, 3} miles in length, cost 
94,954,000, or 91,311,000 per mile, and divided 1^ per cent per annum. 

The London and Blackwell railroad of the same length, cost £1,071,715, 
or 91,418,400 per mile, and divided the last year 2 per cent, on this im- 
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London and Birmingham, 


11^ 


5,832,254 


51,842 


212 « 


10 « 


Grand Junction, 


»7J. 


2,273,344 


21,704 


200 " 


10 " 


Stocldon and Darlington, 


43* 


2,000,000 


4e,ooc 


255 " 


74" 


Dublin and Kingston, 


fi 


340,000 


5«,71(J 


100 " 


5 « 


Manchester anJ Leeds, 


6 


2,913,000 


57,120 


100 « 


5 " 



|414 |£21,U7,252|£52,021 avcrage. 



The cost of these roads is to be attributed, mainly, to the reduction of their 
grades to as near a level as the nature of the country traveTsed will permit 
This rule is now to a great extent abandoned. The light of way, with le- 
gal and pailiamentary expenses, also the embelishment to depot n'aiehouses 
etc., are items of greater ezpoiae than in this country. 

The seven railways above enumerated, yield the best returns. The other 
32, costing £31,142,776, vary in their dividends, from 1 to 6 per cent, and 
are generally short roads. 

It would appear that 414 miles of railway in Great Britain, has cost 
9250,000 per mile, or equal to three times the cost per mile of the 4000 
miles of railroads completed in the United States. The average cost of the 
cmithinotts Uim of 625 milea of raiboad frotn Portland in Maine, to BufTalo 
or lake Erie, has cost within £6000, or 930,000 per mile. The average 
nett income on this line of 625 miles, may be safely staled at 7 per cent., 
akhough the Western railroad of Massachus^ costing 97,566,791, 
for 156 miles of road, has only yielded the first year afler its completion, 
about 4 per cent The Utica and Schenectady railroad, and the Utica and 
Syracuse railroad, and the continuous line to Buffiilo, has yielded from 7 
to 12 per cent nett 

The railway system in New Engknd, may be considered eminently sue- 
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cessful, and is now a favorite investment, having the preference over bank 
stocks. 

In England, the canals, from being a part of, and working in connecticn 
with railways and manu&ctories, have not been materially injured by the in- 
troduction of railways. It is true canal stocks have fallen much in value 
from what they were, prior to the introduction of rail"WTiy8. For permanent 
investments^ the canals in connection with large manufactories and coaling 
districts, are in great repute, and have a value with their proprietors, much 
beyond their ratio of dividends. The Loughborough canal, gives 60 per 
cent dividends, and is worth £1350 for £100 paid, or £94,500, for £10,000 
paid out for its cost. The Trent and Mersey canal, that cost £130,000, 
yields 65 per cent, dividends and is worth £1000, for £100 paid. 

It is stated that 36 canals — all the canals of Great Britain — cost £6.800,- 
000. This is a sum not much exceeding the amount expended by the State 
of New York in canals, but with a very diflTprrnt resuh. This arrises from 
the scattered population in this State, compared with the dense population in 
the manufacturing district;^ of Great Britain, with the necessity of their use, 
to convey the raw materials of cotton etc., to the manufactories. This, ad- 
ded to the enormous amount of coal, iron, and various ores transported to 
the manufactories, and principally by those who own the canals, is the cause 
of their great value. It will take centuries to produce the like results in 
the United States. In the mean time, railways from their facilities in con- 
necting distant districts and overcoming mountain barriers, are daily acquir- 
ing warm advocates, both in this country, and England. They have in &ct, 
become indispensable for the transmission of our mails. They should merit 
the fostering care of the general government, instead of the abuse bestowed 
upon them by some inctunbents of the heads of departments. For national 
defence, their value cannot be estimated or questioned. 

J. E. B. 



RAILWAY TRAFFIC. 

The following calculation taken from the last weekly returns, of the first 
week in February, of 39 railways, in length 1456 miles, taken from He^ 
apath's Journal and Railway Magazine, will be found highly interesting, 
when considered that the month of February in England, as well as this 
country, is not comparatively one of travel and traffic. 

The number of passengers on 26 railways, was 233,551. The total for 
the week was about 500,000. The receipts on 39 railways, was £52,704, 
ditto for goods, £19,980, total, £72,684. This is an average of near £50 
per mile per week. The traffic, therefore, is certainly at the rate of twenty- 
two millions pf dollars per annum, and carrying t^^'Uty millions of passengers. 

This practical view of the benefits of railways, in gaining time, and the 
transmission of a passenger, at five or six times the average speed of the 
stage coach, or canal, will make this class of improvement popular and in- 
dispensable. J. E. B. 
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EXnULOTS FROM THE REPORT OF THE WE8TERN RAILROAD. 

The completion of this important work renders it necessary that we should 
record the principal information in regard to cost of construction — magni- 
tude of the Work, etc., as set forth in the report to the Massachusetts legislature. 

The receipts and expenditures for the last year will he found in the tahle 
akeady given in our February number. 

STATISTICS OF CONSTRUCTION. 

The statistics required by law in the report, after the road is opened for 
use, are hereto subjoined, so far as they relate to its constructum. And the 
undersigned add, also, in this connection, other data, which may prove use- 
ful or convenient for future reference. 

The length of the Western railroad is as follows, viz : From its junc- 
tion with the Boston and Worcester road, near the depot of this company, 
in Worcester, to the east abutment of the Connecticut river bridge, is 

Hiles. Feat. 

64.3680 or 54.697 
Prom tnmce to the line of New York, 63.0568 " 63.107 

Total, • 117.4248 or 117.804 

The length of the Albany and West Stockbrldge road, 
from the State line to the &ce of the Qreenbush 
dock at the Hudson river, is 38. 1 180 or 38.224 

Total of both roads made by this cdmpany, 156.148 or 156.028 

The length of the Worcester road from their passen- 
ger d^ot ih Boston, to its junction with the West- 
tern, is 44.320 or 44.060 

Total fiom the depot in Boston to the Hudson river, 200.468 or 200.089 
Add from Greenbush dock to Albany shore, 1.415 268 

Total from depot in Boston to ditto, 200.1883 or 200.357 

ELEVATIONS. 

For these, the hose line of the Worcester company is assumed, it being 
the grade of that road, across the mill-dam basin in Boston, and the follow- 
ing are the elevations above that base lina 

_ Feat. 

The depot of this company at Worcester, 476.83 
The Charlton summit fbetween Worcester and Connecticut river,) 906.75 
The depot at Springfield, 70.9 1 
The summit in Washington (between the Connecticut and Hud- 
son rivers,) 1,456.51 
The track at the State line, 9 16.07 
The summit in Canaan (between the State line and Greenbush,) 954.61 
The depot in Greenbush, 26. 1 1 
Thus it appears, that the summit in Washington is the highest el- 
evation of the Foad, and that this is above the depot at 
Worcester, 979.68 
Springfield, 1,385.60 
Greenbush, 1,430.40 
and above the base line of the Worcester road, in Boston, 1,456.51 

PLANES. 

Upon the Western road there are separate planes 142, of which are 

level, 12 

ascending west, 83 

descending we^ 47 — 130 
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The grades of the road vary from level to 83 feet per mila 
tionment is nearly as follows : 

From 1 to 20 feet 83 

21 to 45 <« 44 

46 to 60 << 11 

68 to 83 " 14 

Level, 7^ 

Between 68 and 83, there is one plane of 5 to 6 miles of 74 feet grade, 

and 2 grades making over 4 miles of 79 feet. 

The following table shows the nmnber of curves, with the different ndS 
in feet, and the lengths of the different classes in feet and miles : 

TABLE OF CURVES ON THE WESTERN ROAD, 



mile& 
u 

u 
u 
u 



lN?n«ntMir Af dirVB&. 


Lcncth of Radii in Feet. 


TOTAL LENGTH OF EACH CLAB^ 






In FWl 1 


InllilM. 


25 


22,920 to 5,730 


39,887 


7.5542 


90 


5,730 to 2,865 


121,736 


23.0509 


59 


2,865 to 1,910 


72,651 


13.7590 


19 


1,910 to 1,432 


26,479 


5.0333 


17 


1,432 to 1,042 


26,054 


4.0338 


1 


of 1042 


l,500r 


a2840 


1 


955 


910 


0.1723 


1 


882 
length of Straight 


490 


0.0928 




289,707 


54.8687 




(line. 


332,297 


62.9352 




622,004 


117.8039 



The shortest curves are severally of radii of 955 and 882 feet, and they 
are at each end of the Tuttle Bend bridges on the north line of RusselL 

The whole number of planes gn the Albany road, is 82 

Of which are level, 28 

Ascaiding west, (total ascent, 79^ feet,) 18 

Descending west, " 971 " 36-^54—82 

The following table shows the inclinations in feet per mile, and the lengths 
of each class of gradients : 



Number of Plane*. 


Inclinations in Feet per Mile. 


Total knfth of each Cla«. 


2 


to 10 


0.284 miles. 


17 


10 to 20 


5.663 


tt 


10 


20 to 30 


a362 


(C 


16 


30 to 40 


17.727 


a 


9 


40 to 44.88 


9.053 


a 


28 


Level. 


2.135 


(( 


82 


38.224 miles. 



TABLE OP CURVES ON THE ALBANY ROAD. 



Number of Curves. 



20 of 
11 

5 

7 



Length of Radii in Feet 



6000 and upwards 
6000 to 5000 
5000 to 4000 
4000 to 3000 



Nnidber of Cnnres. 



10 of 
13 
1 



Length of Radii in F^ct. 



3000 to 2000 
2000 to 1000 

859^ 
Total degrees of 
curvature, 1869. 
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Total curved line, 20.464 miles. 
« straight line, 17.760 " 

« 38.224 « 

The whole length of main track laid on the Western road is miles, 1 17.804 
Length of turnout and depot tracks, ^' 8.961 

Toted tracks laid on Western road, " 126.765 

The main track laid on the Albany road, 38.224 

Turnout and depot tracks, laid and in progress 5.750 — 43.974 

Total tracks laid by this company miles, 170.739 

A single track only has been laid down on both roads, with the necessary 
turnout and depot tracks at the stations. 

On both roads, the edge rail of the T pattern, has been used (excepting 
on a few recent side tracks,) weighing 56^ pounds to the linear yard ; sup- 
ported by wooden sleepers, principally of chestnut, 7 feet long and 7 inches 
mrough, at distances of 3 feet from centre to centre. These sleepers rest 
on longitudinal sills of plank 8 inches by 3, with a short piece of the same 
3 feet long, under them at their joints, and 4 additional pieces. 3 feet long, 
under the sleepers, at the joints of the iron rails. On a part of the Albany 
road, the sleepers nearest the joints of the iron rails are 2^ feet from centre 
to centre, with six instead of ^ve sleepers to each rail ; and the two sleepers 
nearest the centre of the iron rails have 2 short pieces, each 5 feet long, un- 
der them, to increase the bearing surface. 

A small part of the turnout and depot tracks recently laid down on the 
Western road, and used only to deposit cars and trains upon, are of a lighter 
iron rail, purchased of the Lowell company, of the ^^fish-bellj^* pattern. 

WIDTH OF GRADES. 

The greater part of the Western road has been graded to a width of 20 
feet in the cuts and 16 feet on the embankments, for a single track. The 
deep cuts and high embankments, generally, have been graded to a width of 
30 ft in the cuts and 26 on the embankments, for a double track. The heaviest 
rock cuts are of double width ; and the masonry is all for double track, except 
that of the Connecticut river bridge, and a few of the smallest structures. 

The whole of the Albany road between Greenbush and Chatham, 23 
miles, and a part of the remaining 15 miles, is graded for two tracks ; the 
former, in the cuts, firom 26 to 34 feet, and on the embankments, from 22 to 
26 ; the latter 15 miles, in the cuts, 20 to 34 feet, and on the embankments, 
16 to 26 ^ and where graded for a single track, the earth cuts are from 20 
to 24 feet, and the embtmkments firom 16 to 20. The rock cuts, 26 feet wide, 
and the masonry, are all for two tracks. The portion of the road between 
Greenbush and Chatham was made of full width, with a view to its union 
with the New York and Albany road at or near the latter place, if that 
should be constructed. 

BRIDOES. 

The railroad bridges east of Connecticut river, are constructed of tniss 
frames, afler the plan of Long's patent, and are made for two tracks. The 
Connecticut river bridge, and those westward of it, on the Western road, are 
of^russ frames, of Howe's more recent intent, and they are constructed for 
one track only. The truss frames of all are covered in on the sides and top, 
and thoroughly white-washed. The entire flooring of the Connecticut river 
bridspe is covered with tin, painted of a dark color. This bridge is 1264 
feet long, of 7 spans, 180 feet each. 

The whole length of wooden superstructure of bridges is 6,092.5 feet, or 
1 mile 812.5 feet and they are in number 48, both exclusive of road bridges 
over the railroad. 
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There are on the Albany road 17 wooden railroad bridges, including the 
2 of 160 feet at the Greenbudi and Albany landings ; t^ length. 1,474 
feet; 14 are for a single track only. The whole are buLlt after Howe's 
plan, and the truss frames are covered in and white-washed. 

There are on the Western road 10 stone arched river bridges, severally 
of spans of 35, 15, 45, 60, 60, 60, 45, 20, 45 and 45 feet, Uie grades of 
which, above the water, are severally 40, 12, 35.8, 49, 61.7, 67, 61, 39, 42, 
28.8 feet. In addition, there are 2 stone arch bridges over highways, the 
grade at one of which is 52 feet above the highway, and 2 simi&r highway 
biidgcs over the railroad. 

On the Albany road, besides 15 arched culverts of less than 10 feet span, 
there are two arched bridges from 10 to 20 feet span, two of from 20 to 90 
feet span, and one of 34 feet, composed of 2 spans of 15 feet each, and a 
pier of 4 feet. 

At Canaan, on this road, and about 3 miles west of the State line, is a 
tunnel, through limeistone and slate rock, the grade in which is 100 feet un- 
der the sur&ce at the highest point It is 548 feet long, exclusive of the 
thorough rock cuts at each end, 26 feet wide and 19 feet high ; the sides and 
arch l^ing exclusively of the natural rock. It contained 9,920 jaiiB of 
rock, and its excavation cost about 835,000. 

The following is an approonmate statement of the quantity of materials 
excavated in the construction of both roads. 





Earth 
Cubic Tarda. 


Loose Rock. 
Cubic Yarda. 


Solid Rock. 
Cubic Yarda. 


Total. 
CnbM Tarda. 


Western road, 
Albany road, 


6,156,117 
1,553,423 


81,396 
19,177 


543,600 
227,395 


6,781,113 

1 ,7 vlf,IISlD 


Total, yards, 


7,709,540 


100,573 


770,995 


8,681,106 



The quantity of masonry on the Western road, in perches of 25 cu- 
bic feet each, is about 220,666 
On the Albany road, 49,968 

Total on both roads 270,654 

On the Albany road and depots there have been driven 3855 piles. 

For the road-way, on both roads, the least toidth of land taken, except for 
a short distance in the village of Worcester, is 5 rods, and this has been in- 
creased, even in one case, to 18^ rods, where required for deep cuts or high 
embankments, allowing a berm, on each side, of 8 feet, for ditches and fences. 

The whole quantity of land in the road-w^y thus located, between Wor- 
cester and the line of New York, and for the Western road, as approsi' 
mately estimated, is 1,267 acres 73 rods. 

The same for the Albany road is 381 " 78 « 

Total, 1,648 « 151 " 

With few exceptions, comparatively, the title has been obtained by pur- 
chase and deeds, and the claims for Umds for road-way are all settled and 
paid ofT, with the exception of one on the Western and two on the Albany 
road, which have been unavoidably delayed, but are in progress. There 
arc, on the Western road, 23 depots, comprising about 54 acres of land ; and 
on the Albany road, 6 depots, containing, at present. 64 acres, — 21 of which 
are at the Greenbush station, making, on both roaos, 29 depots, with about 
118 acres of land. 

FINANCIAL DEPARTMENT. 

The accounts for the construction of the Western road, and for the equip- 
ment of the whole line, are so &r completed as to enable the undersigned to 
present the following : 
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sections, — by extraordinary disborsementa anthorized by the board in order 
to open the western part of the road before the winter of 1842— by improve- 
ments and alterations made by the road-masters after the road was opened, 
— ^properly chargeable to construction, — by the necessity of ^eatly increas- 
ed expenses, in raising the original grade in the momitain division, to pro- 
tect the road-bed against the freshets of an impetuous stream, and by Rrad* 
ing and masonry, more recently required by the business of the road for 
additional depot and turnout tracks, and depot accommodations. 

The last cause has also operated to increase the superstructure account. 

The excess in the cost of bridging arises from work not originally con- 
templated, — such as tinning the whole flooring of the Connecticut river 
bridge, — ^placing, for greater security, 3000 perch of rubble stone about the 
piers ; and the cost of extra timber ior an entire span of that structure, to be 
noused and kept on hand for future use, in case of any casualty requiring 
it And a similar supply of timber for renewing sudaenly the superstruc- 
ture of any other bridge on the road, together with recent expenses of 
strengthening the bridges between Springfield and Pittsfield. To these is 
now added a small estimate for future contingencies. 

The large excess in the account for depot buildings is almost entirely 
caused by increased accommodations at the various (kpots, and by the ad- 
dition of new ones, shoA^n to be indispensable to the increasing business of 
the road ; and by an estimate for future contingencies of the same charac- 
ter. The principal details of these have been hereinbefore stated. 

The same causes have operated to increase the cost of depot lands. 

The cause for the great excess of about 8192,000 for the items of en- 
gines and cars, has been already fully explained. 

In connection with this subject, it may not be irrelevant to add, that such 
was the character of many parts of the line, and particularly of the moun- 
tain division, that it was impracticable even for an experienced engineer to 
estimate before-hand, the cost of construction, with reasonable accuracy. 

The 7th or mountain division, of 13.89 miles, has cost 8980,000, or over 
870,000 per mile. A single mile of that division cost 8219,929 87. The 
summit section in Washington 1.8 miles long, cost about 8241,312 39, or 
per mile, 8134,000. It had in it 97,000 cubic yards of rock excavation, 
much of it very hard. 

About 11 00 leet of the embankment in the Richmond swamp, settled below 
the natural surface from 75 to 90 feet, as estimated ; and thaf section alone 
contained 241,800 cubic yards of excavation, and it cost about 8110,000. 
The single structure of the Connecticut river bridge cost 8131,612 12. 

The construction accounts of the Albany and West Stockbridge railroad 
are not so fully closed. The last division of that road was opened, only in 
September last, and the final measurements and estimates of a part of it, are 
but just now made out The contracts for the very extended works at the 
Greenbush depot, are, some of them, still outstanding. The resident en- 
gineer, however, presents the following^, as an approximate statement of the 
cost of this road, with an estimate for tuture additions and pajrments. 
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The entire cost of the Albany road, as above stated, exceeds the estimate 
of January 1841, by $339,180 05 ; and this excess has arisen entirely firrai 
payments and expenditures for work not included in the original estimates. 

As has been before represented, the whole character of the depot arrange- 
ments at Greenbush has been changed by authority of the board ; and me 
whole accommodations, including lands, buildings, fixtures, docks, and 
bridges, have necessarily been very much enlarged. 

In the summer of 1841, while tne grading between Greenbush and Chat- 
liam was in process, with a view to its completion early the foUoviring sum- 
mer, the board, having resolved to push the work on the last division of Uie 
Western road, so as to open it for use during that year, gave directions also, 
to expedite this work ana lay down the track so as to run the trains throuf^h 
between Worcester and Greenbush, before the winter should close in. This 
caused a heavy expenditure. 

It was found also, in the progress of all the work on the line, through ex- 
tensive clay and slate rock districts, that the security of the road required 
much more enlarged excavations and embankments than had been contem- 
plated. 

The preceding tables show that for the completion and full equipment of 
both roads, and for future additions deemed necessary, the expenditure will 
be »7,666.791 57. 

But it should be borne in mind that there are sinking funds, provided for 
both roads and set apart to aid in the final liquidation of the debts incurred 
in their construction. 
The amount of these on the 1st of January, 1843, was for the 

Western road, $177,529 58 

Albany, about 107,000 00 

^ Total, $284,529 58 

* And, although this is not available for present purposes, it is proper to 
consider it as assets of the company, in comparing the value of the work 
with its cost. 

Several errors having crept into the paper on Dr. Earle's process, in our 
January number, we give it a second insertion, with some additional matter. 

To the Editor of the Railroad JvnmsL 

Philadelphia, February 22i, 1843. 
Sm, — The following documents and testimonials explain themselves ; and 
it is presumed, cannot be read without producing a strong conviction of the 
value and importance of the '^ Process*' to which they relate. I beg the 
favor of an insertion of them in the Railroad Journal, and am, very respect- 
fully, your oVdt servant, Enw. Earlb. 

Ordnance office, Washington, I2th Jan., 1843. 
Hon. J. C. Spencer, Secretary of War. 

Sir, — I have to acknowledge the receipt of a letter from the Hon. R. H. 
Ba^'ard, of the United States Senate, requesting to be informed of '' the re- 
sult of any experiments that may have been made imder the auspices of the 
Department, in relation to Dr. !Bdward Earle's method of preserving timber 
and cordage ; together with the opinion of the department, or of any of its 
officers, as to its practical value," — the same being referred to this office for 
a report 

The great cost of gun carriages, and the difficulty of obtaining suitable 
timber for their construction, induced this office, eariy in 1840, to consider 
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whether the interests of the service could not be promoted by the adoption of 
measures to prevent their decay. '< Kyanizing," and " Dr. Earle's process," 
were both duly considered, and the great expense of the former led to the 
use of the latter, by authority of the Secretary of War. Since the summer 
of 1840, about 70,000 cubic feet of timber have been cured at the Water- 
vliet Arsenal, the greater part of which is deposited in store for future use. 
The exact cost of the operation cannot be stated ; but it is believed to be 
about* cents per cubic loot, and one and a half cents for the use of the pat* 
ent right 

Sufficient time has not yet elapsed to prove the value of the process by 
the trials of gun carriages in service ; but during the period of operations, 
the person charged with the supervising the curing of the timber (Mr. R. 
M. Bouton,) has made some experiments, which are set forth in a printed 
paper published by Dr. Earle, which is hereto appended. 

Mr. Bouton is a man possessed of much more science than is usually 
fouaS in such a first rate practical mechanic, and full reliance may be placed 
in his statements. 

Upon a careful examination, of the subject, which its importance to this 
office, in a pecuniary view at least, seemed to demand, I have formed the 
opinion — 

1st That the impregnation of timber w^jth the sulphates of iron and cop< 
per may be effected by its immersion in a proper solution of those minerals 
at a moderate heat, and with timber of an^ size or length. 

2d. That timber, thus cured, will be m a great measure incorruptible, 
free from the attacks of worms, and from dr^ rot 

3d. That its strength is not reduced, and its toughness or fibrous texture 
is improved. 

4th. That the cheapness of the process, united to its beneficial efiects, 
promises a great reduction in the expenditures for such objects as are suscep- 
tible to its use, amonj? which canvass and cordage seem to occupy a promi- 
nent place : and finally. 

That this process will furnish the desideratum for the 'preservation oT' 
many things to which it is applicable, and should be patronized by the gov- 
ernment 

I have the honor to be. Sir, very respectfully, your oVdt serv^t 

G. Talcott, Lt Col. Ordnance. 

(indorsement 6T the HON. SECRETAEY OF THE NAVY.) 

Navy Department^ Jan. 17/A, 1843. 
^^ I unhesitatinfifly express my full concurrence in the opinion and recom- 
mendation of CoL Talcott withm given. I have no doubt that Dr. Earless 
process might be advantageously applied to a great variety of materials used 
m the Na^ service, and that the saving to the country woul4 be incalcula- 
bly greater than the cost I therefore strongly recommend the adoption of 
ut. Earless process upon such terms as may be considered £ur and just be- 
tween him and the country. 

«A. P. Upshur." 

Navy Yard, Washington^ 5th Jan.j 1843. 
Sir, — Agreeably to your order of to-day, I Imve tested the relative 
strength of the two pieces of rope received from Dr. Earle, being, accord- 
ing to his representation, difiercnt portions of the same rope ; one being pre- 

* The cost is here omitted because the sereral item* constitutini; it contd not be separately oscertain- 
t|^ According to Bfr. Boaton's Report, however, it does not exceed 3 1-3 cents per cubic foot, and this 
■ly be confidently affirmed fnj bukIi to «aewa whit as necewary, whan th* operation ia adyaiita- 
geoiiily condactM. E. E. 
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pared, according to his process, with the sulphates of iron and copper, the 
other unpreparol ; and nnd the result to be as follows : 

The unprepared piece sustained a weight of only 71 pounds (average,) 
and the prepared that of 133 pounds ; making a ditference ci 62 pounds in 
their relative strength.* 

Very respectfully, your ob'dt serVt 

Alfred Taylor, Lieut. 
Capt. B. Kennon, ConCdL 
Dr. Earle may make any use of this paper he chooses. 

B. Kennon, Captaiuj Washington Navy Yard. 
Office of the Baltimore and Susquehanna Railroad Company^ ) 

jRs^ruar^ 6^A, 1843. ) 
I>BAR Sm, — Having been absent from the city, I did not receive your fii- 
vor of the 3a inst. untu Saturday. 

It gives me pleasure, now, to state the substance of the reports made to 
me by the supermtendent, and by the machinist of this company ; the State- 
ments of 'vidiom may be relied on with confidence. I only reg^ret that the 
shortness of die period, during which we have been making use of Dr. 
Earle's process, ooes not enable us to speak with as much certainty of its 
effect in preserving timber as I could desire. 

1. We commenced the use of Dr. Earle's plan on the 3d April last. 

2. The largest piece of timber to which his process has been applied, was 
one of yellow pine, 25 feet long and 13 by 10 inches in width ana thicloiess. 
This was used for a turn-table, and, in framing, it became necessary to notch 
each piece half way through, near the centra It appeared to be well sat- 
urated with the solution, judging from the deposite of copper on the tools, 
and from the wetness of the wc^ which had been seasoned before being 
placed in the vat 

About seven months since, the superintendent took two stakes made of a 
piece of white pine board, one inch thick. One of these he placed in the 
vat with some timber preparing for the road. They were subsequently both 
stuck in wet eartL The stake that was Earlized is now perfectly sound ; 
the other evidently decaying. 

From these circumstances it may, I think, fairly be inferred, that Dr. 
Earle's process will have a considerable effect in preserving timber from de- 
cay ; but we have not had sufficient experience to justify us in pronouncing 
our opinion, as to the extent to which tnis effect wUl be produced. We are 
continuing to subject all the timber used in repairs of our road, to the treat- 
ment recommended by him. 

With much respect, yours, very truly, 

Chas. Howard, Preit, 

Gen. Jno. S. Smith, Washington. 



From the Civil Engineer and Architect'! JonmaL 

CONCRETE, nS INTRODUCTION, COMTOSmON, USES, k, COMPARATIVE EXPENSE, j 

' CJoncrete ^-as first used in this country by Sir Robert Smirke, at the erec- | 
tion of the Penitentiary at Millbank, afterwards at the undersetting of the 
walls of the New Custom House, and has been generally used by the above 
named architect in the public buildings since erected under his care, especial- 
ly at the club house of the Oxford and Cambridge University in Pall Mall, 
where the whole area of the building, and to the extent of two feet be- 
yond the line of the lowest footing, was covered to a depth of 2^ feet, 

* The stxength being tried by ap^jiof the ttnun to each indiTkhial yain. ^ 
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the depth being increased to 4 feet under all the walls that rise to the roof; 
in the specification of the last named building it is thus described. <' For 
the gfrouted stratum clean river gravel is to be provided, and mixed with Hme 
ground or pounded to a fine powder * it is to be well mixed with the spravel, 
twice turned over before it is wheelea to the excavation, and it is to be thrown 
from a height of not less than 6 feet in every part. A man to be kept tread- 
ing down and puddling the mass as it is tnrown down ; the proportion of 
materials to be 6 parts of gravel to one of Dorking, Merstham, or Haling 
stone lime." It has now become, in the present day, the most favorable ex- 
pedient resorted to for artificial foundations. Mr. Ranger, of Brighton, im- 
proved the above hint by using hot water to facilitate the setting, for which 
he took out a patent for making artificial stone. A detailed account of tho 
application of Mr. Rangers artificial stone to the building of docks and river 
vMs at Chatham and Woolwich, is given in the first volume of the Journal, 
being- a paper by Lieut Denison, from the Papers of the Corps of Royal 
Engmeers. Analogous to concrete is beton, from which it difiers, in broken 
stone being used instead of cpravel, in the proportion of two of stone to one 
oi lime or pozzolana of Italiy, a description of which, taken from the Frank- 
lin Journal, appeared in volume 3, page 265, of your valuable perio(fical. 
Since the introductioR of concrete, some little difference of opinion as to the 
proportion of materials and manner of mixing them has arisen among engi- 
neers. I therefore give the composition from several specifications : No. 1. 
The concrete to consist of 5 parts of clean gravel, perfectly freed from loam 
or clay, with a proper proportion of small gravel and sand, as well as large, 
and one part of lime measured dry, the lime to be mixed into a perfectly 
smooth uniform paste, as for the mortar, but with more water, and then tho- 
roughly mixed with gravel No. 2. The concrete to be composed of sandy 
gravel and well burnt lime, in the proportion of 3 of the former to 1 of the 
htter. The gravel to be free from all earthy matter, and the pebbles not to 
exceed one inch in diameter. The lime is to be used in a hot state when 
slacked, and to be immediately mixed, using no more water than is sufiicient 
to incorporate them. After being twice turned, it is to be wheeled on to a 
stage 10 feet high, and let fall into the trench ; it is not to be puddled or dis- 
turbed in any way until perfectly set. No. 3. All concrete must be compo- 
sed of gravel perfectly clean, and mixed with fresh well burnt lime in the 
proportion of 6 of gravel to 1 of lime. The lime and gravel to be mixed in 
a dry state, and a sufficient quantity of water afterwards added. No. 4. 
Concrete to be composed of good lime, gravel, and sand, in the proportion 
of f to -i- of lime, and it should be laid in about 12 inch layers or courses, 
and pitched from a height of 10 to 12 feet, neither should it be disturbed until 
properly concreted and set 

In the above five opinions, including that of Sir Robert Smirke, we have 
the relative proportions of gravel and lime, varying from 3 to 9 : and No. 1 
states the lime and water to be first mixed, in which No. 2 nearly coincides, 
while No. 3 insists on the gravel and lime being first mixed, and then the 
water added ; Nos. 4 and 2 coincide that the concrete is not to be disturbed 
after it is thro^vn into the trench, while Sir Robert Smirke expressly states 
that parties are to be employed puddling the mass. The whole are agreed in 
8pecif}'ing that the material is to be thrown from a height. From consider- 
able practice and experience in the mixing of concrete, I think that the lime 
need not be ground, out simply mixed with the gravel, and then, by the ad- 
dition of water, it will fall to an impalpable powder, also that it is unneces- 
sary to be at the expense of puddling me mass after being deposited in the 
trenches, neither is there any advantage to be derived from discharging the 
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mixture from a height, both of which operations increase the expense of the 
concrete, and as the concrete in the act of setting expands in bulk, I think 
that alone a suffioient proof of the inutility of both of the above mentioned 
operations, their tendency being to condense the mass, while its o^m natural 
tendency is to expand. With respect to the proportion of lime and gravel, I 
think 4he less lime the better will be the concrete, and that the proportion of 
8 to 1 of lime is decidedly better than 3 of gravel to 1 of lime. As to the 
quality of materials employed, the lime must be stone lime, fresh from the 
kiln ; that from chalk will not do, and hydraulic or lias lime is to be prefer- 
r^ to stone limes. With respect to gravel, if obtained from a pit, the 
ochereous or ferruginous is to be preferred, and if loam is present, so as to 
soil the hand, the gravel must be washed, if the gravel be obtained from 
rivers by dredging, alluvial and vegetable deposits are to be avoided ; and if 
the gravel contain vegetable refuse, it must be screened or washed. Shelly 
sharp gravel is the best, the proportion of small or large pebbles, and the 
due quantity of sand, is soon learned with a little practice. 

As to the uses of concrete, it is principally adopted as an artificial foundar 
tion, and from four to six feet is a sufficient depth, and extending two feet be- 
yond the space to be occupied with the building. The following testi- 
mony of the utility of concrete, is from Weale's bridges, page 31. "^ Piling 
will probably never be found more safe than a body of concrete ; the latter 
cannot be too much esteemed, for its durable and almost imperishable nature, 
besides being quite as safe and, perhaps, more durable than piling ;" ana 
from the paper of Lieut Denison, before alluded to, we have tne following 
ratification of its uses. ^ Ck>ncrete cannot be advantageously employed as a 
building material" '< It may be employed with advantage in backing re- 
taining walls." I. K Brunei, Esq., C. E., has used concrete as a founda- 
tion, nearly exclusively and universally in the bridges on the Great Western 
railway ; and in the celebrated bridge of Maidenhead, the land arches are 
backed with concrete. In culverts underneath embankments, the same able 
enpfineer has extensively used concrete as a backing material, the brickwork 
being kept thin, and then enveloped in a mass of concrete, in the form of a 
polygon, of six sides, or, of the form of two truncated cones, with their ba- 
ses joined. 

Concrete was used on the Great Western railway, wherever it could be 
employed, as a backing material ; its use is now rapidly extending to the 
provinces, and bids Mr to supersede all other means now emplojred for ma- 
King a foundation ; it is i^iuch improved by being mixed with oxide of iron, 
smith's scales, and roasted iron stone, or any material containing iron. As 
regards the comparative expense, brickwork being the most common build- 
ing material, has been taken as the standard of comparison with concrete 
for price, and its cost in most districts will be found from one-third to one- 
sixth the price of brickwork, taking a cubic yard as the quantity of each 
material, the latter will cost 5s. and the former 21 s. both, to a great extent, 
being regulated by the vicinity of brickyards, and the ^cility of obtaining 
gravel I have known concrete executed at 35. 3^., 35. 6(2., 45., 45. 6e2., 55., 
75. 6(2., 85. 6(2., and 1 15. 6d. per cubic yard, although the most common 
price is 75. 6 J. ; as to brickwork, the general price is 2I5., and the range is 
from 145. to 275. 6(2. per cubic yard. The London price being 265. per 
cent dearer than the country. The facility of obtaining lime regulates the 
cost of concrete ; the price of lime per cuoic yard, measured dry in clots, at 
Dorking in Surrey, is 1 15. ; Barrow in Leicestershire 2l5. ; Bulwell in Not- 
tinghamshire 95. 6d. ; Breadon in I>erbyshire 155. 6(2. ; Harefield in Buck- 
inghamshire I65. 6d,\ Fulwell, Durham county, 9<. The measures of 
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lime, also, vary much ; in some places it is sold by the cuSic yard, measured 
dry, whicn is decidedly the best method adopted ; it would be desirable if it 
was universal. It used to be sold in London by the hundred, as it was call- 
ed, not of weight, but a measure, a yard square, and a yard and one inch 
deep, which will be equal to 16 or 18 bushels, but it is now sold by the cu- 
bic yard. The Fulwell and Barrow lime is sold by the Quarter, eight of 
which make a ton and a half Lome is also sold by the boU and chamron ; 
a chaldron will be about 3X tons, a single horse cart about 6 bolls. In agri- 
cultural districts, the bushel, boll and quarter are used ; in colliery districts, 
the chaldron and ton are the standard of measure. With respect to the cost 
of gravel, provided it can be obtained on ground belonging to the company, 
the getting, screening, and cartage will cost U. 6d. to 2<. per cubic yard ; if 
it be obtained from the travel pits of the country, the charge will be per ton, 
from fls. 6d, to 2s. 9d.. if screened Zs, 3 J. to Zs. lOi., if broken 6s. lOd. A 
cubic yard will weign from 24 to 27 cwt If the gravel is dredged or 
brought from the shores of a river, the cost will be 2s. 6d. per yard, or near- 
ly the same as from the piL The prices of the various operations of get- 
tmg. screening, and virashmg gravel are respectively lOd. and 12^. per cubic 
yarn. The price of excavation is also included in the price of concrete in 
all railway specifications, which will be about 4<i. per cubic yard, as gener- 
ally the excavation is of limited extent, and consequently more expensive 
than an extensive excavation, and when the gravel is obtamed on the ground 
of the company or proprietor, the excavation is a double operation, the hole 
having to he refilled with other materials in lieu of the gravel obtained. 
From the experience of several thousands of yards and variety of situations, 
I find the cost of mixing the materials, or as it is termed concreting, to be Is. 
per cubic vard, and takmg the proportion of material at 5 to l«^e following 
will be a rair estimate of the cost of concrete : — ^ 

1 cubic yard of lime, 

5 do. of gravel at 2s. 6i., 
Labor mixing at 1^. per yard, 

6 yards of excavation at 4^., 
Waste, contingencies and profit, at l5., 

6 cubic yards, at 6s. 6i., s* 39 

Concrete will set in 24 hours ; the specific gravity is 125, or about the 

same as brickwork, although brickwork is sometimes 165 lb. per cubic foot 

ZW 
Lieutenant Denison gives the strength of concrete S ■« tijT- The constant 

S being 9 5, and comparing concrete to York paving, the proportion is as 1 
to 13. 

The following works may be consulted ; Colonel Pasley, on Calcareous 
Cement: Weale, 1839 ; Aikin, mi do., in Transactions of Society of Arts: 
Lieutenant Denis<xi's Notes on Concrete, from papers of Corps of Royal 
engineers. Journal , volume 1, p. 380 ; Lieutenant Colonel Ried, ditto, see 
also, the JotMnudj volume 1, p. 134 ; a letter on concrete, by a Constant 
Reader, volume 3, p. 265, volume 5, p. 58, 276. 

I am, etc., O. T. 

SL Ann^Sj NewcasiU^on-Tyne. 

For the Railroad Jonmal and Mechanics' Magazine. 

PRODUCE AND MERCHANDIZE DIVERTBD TO BOSTON BT ^<L0W FARES." 

By an official report to the legislature of Massachusetts under oath, we 
derive some &ots that may be interesting to us. 
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It appears that the whole number of way and through passengers, pass- 
ing over the Allnuiy and West Stockbridge railroad and Western railroad, 
156 miles, to the Boston and Worcester railroad, was 190,436. 
The number of miles run by the merchandize cars, was 160,089 

Equal to single trips, through 156 miles, 1,026 

The weight of the merchandize carried over the road, was equal to 

6,211,971 tons neti, transported one mile only. Or, equal to, 

carried over the whole roao, 156 miles, tons, 39,820 

This, for 1026 trips, gives per trip, " 38f 

The average tonnage per trip is very much below the ordinary capacity of 
the freight engines, and much below what would be desirable for a profita- 
ble freighting business. 

The report then goes on to state : — *' as a striking evidence of the excess 
of business turned East, it may be stated, in reference to the business of the 
Oreenbush station, opposite Albany, that during the last year there were 
sent from that place eastward 170,715 bbls. flour, tons, 18,615 
And other merchandize, « 12,374—30,715 

The amount received at Greenbush from the East, for 

the last year, ^vas " 5,624 

Difference, « 25,091 

The amount through from Albany to Boston, was *' 14,128 

Amount through from Boston to Albany, << 2,472 

Difference, 1 1 ,656 

The directors make the remark : — ^^ It ouffht to be borne in mind, that, at 
the commencement of the year, th^ road had but been partially opened to 
the Hudson river, giving an access to a community, before that time, almost 
secluded frdU an eastern market The business sought for, had long been 
accustomed to other and desirable channels of communication, and to other 
and larger markets. The last ^ear has been therefore, emphatically one cf 
experiment, — a year for ascertaming the difficulties of the trade in wnich we 
have embarked, and for gaining a knowledge of the means by which the 
difHculties might be obviated for the future. We virtually had no experi- 
ence to guide us, in fixing upon tariffs of charges, that would command the 
traffic, etc. Notwithstanding these embarrassments, the undersigned look 
upon the past year as one of signal success." 

Let us regard the subject in view of the low rate of 32 cents for a barrel 
of flour from Albany to Boston. 

The}'^ took over their road 170,615 barrels, or tons, 18,341 

There was taken from Albany in merchandize, beef, 

pork, etc. " 12,374—30,688 

The whole tonnage carried over the road, 39,820 

Difference, all the business of New England, " 9,132 

It would appear that three-fourths of the freight business over the West- 
em railroad, was from the mouth of the Erie canal, while 16,560 tons, (prin- 
cipally iiour,) was distributed on the line of the road. There were about 
240,000 bbls. of western flour sent by schooners, and through New York 
to Boston. A reduction of &re to 25 cents per bbl, as contemplated, vnW 
command this freight, while they can aflR>rd to take sugar, molasses, and 
bulky articles, by the return trains, at half the rates we now charge by our 
tow boats on the North river. We argue this to be the case, as we perceive 
the through freight going east, is 80,688 tons, — compared with 5624 Ions 
transported west That 3iey will profit by the " last year's experience," and 
^' so regulate their charges as to command the traffic^^ to a considerable ex- 
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tent, there can be no ouestion. They have $7,050,000 embarked in the 
Western railroad to Albany. Booton owns half the railroad stock on the 
line from Albany to Bufialo. She has, with the citizens of New York, 
$30,000,000 of capital advantageously invested in railways, yielding a nett 
profit exceeding 6 per cent per annum. The capitalists of the city of New 
York have expended about $10,000,000 in the way of improvements, and 
cannot put their finger on a single railroad enterprize that yields her a divi- 
dend. They have all been ill judged, while she leaves the line to Albany, 
through a fertile and rich country, to linger, when it has been repeatedly de- 
monstrated, by repeated examinations, and estimates uncontradicted, that this 
road will pay a b^ter income than any railroad in the United States. 

J. £. B. 

CIRCULAB. 

From the committee appointed by the National Institute for the promotion 
of Science, in June, 1842, consisting of — 

Hon. John. C. Spencer, Secretary of War, chairman. 

Hon. Lewis F. Linn. U. S. Senator, Missouri. 

• Hon. Wm. C. Pbeston, U. S. Senator, South Carolina. 

Hon. Jos. R Ingersoll, House of Representatives, Phikdelphia, Pa 

Hon. Abbott Lawrence, Boston Mass. 

Washington, February 24, 1843. 
To the friends and correspondents of the National Institute and the mem* 
hers of scientific and learned societies of the United States, etc., etc. 

On the 15th of October last a circular was addressed to the scientific and 
literary men of the United States, transmitting a copy of certain proceedings 
of the National Institute for the promotion of science, and invitiiig particular 
attention to that portion of the proceeding which contemplated the general 
meeting proposea by the Institute to be held at the seat of ^vemment 

The circular was at first attempted to be sent directly to individuals, but it 
was soon found impracticable to address all who were entitled to special in- 
vitation. The members of the institute, and those who had, in various ways 
most liberally contributed to the promotion of its objects, were of course ex- 
pected to attend ; yet the difiiculty of obtaininc^ all the names and residences 
of others, eminent in the various branches of knowledge, rendered it neces- 
sary to resort to a more general mode of efiecting the purpose. With this 
view the circular was published in the papers of the District of Columbia, 
and was thus made general. 

The object of the first circular was not to Bx any particular time for the 
meeting, nor was it intended by the Institute or the committee to make Wash- 
ington the place of all subsequent meetings, if it should appear to be contra- 
ry to the judgement of those who had the right to decide upon such an im- 
portant question. It was rather to obtain preliminary views of the friends 
of the Inistitute, and general information as to the time and mode of con- 
vening ; and afterwards to adopt a plan and a time (which might be gather- 
ed from the replies of those whose opinions had been solicited) to be the 
most convenient 

These replies have been numerous and interesting, and present almost 
without exception a decided approbation of the step that has been recom- 
mended, as well as of the course of the Institute under the auspices of which 
that step has been begun. The committee, after having carefully considered 
these replies, have come to the conclusion that the month of April, 1844, is 
the period which will best suit the convenience of all. 
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The committee were aware that several previous attempts hod been made 
to get up a similar meeting upon the plan of the British Ainociation, and that 
those attempts had proved fruitless. Perhaps too much was expected at a 
time when our learned men were unprcparea for co-operation in such extend- 
ed plans. But the idea had found favor, and it may be affirmed justly that 
Avc owe, in no small degree, to the system of State geological surveys the 
present improved prospect of accomplishing a noble and long-cherished object 

Under these circumstances, about three years ago, some of the gentlemen 
engaged in die New York survey (the fruits of wmch are already beginning 
to appear in published volumes, reflecting honor upon the liberality of the 
State and credit upon the abilities of those who have been engafred in the 
enterprise) propose to bring about the object by a different method. Circu- 
lars were sent by them to geologists of other State surveys, and a meeting 
was held in Philadelphia in 1840. This meeting was respectable, and re- 
sulted in the formation of the " Association of American Geologists." It 
adjourned and met again in Philadelphia in 1841. At the second meeting it 
was deemed expedient to adopt the foreign plan of changing the place of 
meeting. Boston was chosen as the place tor the third meeting, at which 
its objects were extended, and the association became the '^ Association of 
American Geologists and Naturalists." The fourth meeting is to be held 
in Albany during the month of April, 1843. 

The proceedings of this association had been witnessed by the National 
Institute with feelings of deep interest ; and in 1841 a formal invitation was 
sent from the latter to the former, requesting them to make Washington the 
place of one of the annual meetings. The invitation was promptly accept- 
ed, and it has been decided that the fifth meeting of the ^ Association of 
American Geologists and Naturalists" is to be held in Washington in the 
month of April, 1844. 

The disadvanta^ and inconvenience of two meetings have, after mature 
reflection, appear^ to the committee so obvious, that they have thought it 
best to fix the first Monday of April, 1844, as the period for the general 
meeting ; and they take this occasion and mode of respectfully inviting to 
Washington, in the name of the National Institute, tne members of the 
American Philosophical Society, the oldest scientific institution of our coim- 
try, the members of the Association of American Geologists and Natural- 
ists, and the members of all other scientific and learned societies in the Uni- 
ted States, the honorary and corresponding members and friends and patrons 
of the Institute, and all others engaged and concerned in the '^ increase and 
diflusion of knowledge among men." 

The plan of operations will be left entirely to those who may be present 
on the occasion ; the Institute and the committee, without attempting to con- 
trol them in any manner, charge themselves with the duties of making every 
preparation in their power, adapted to facilitate the scientific objects me pro- 
motion of which such a body may be supposed to cherish. 



The following report of a minority of the committee on Internal Improve- 
ment of the North Carolina legislature contains an excellent answer to some 
widely current and fallacious opinions in regard to railroads etc. The re- 
port of the majority is embodied in the one now published, and we therefore 
give only the latter. It also contains useful information upon the public 
works of North Carolina, and will well repay the perusal 
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EXTRACTS FROM TIIE RETORT OF THE MINORITT OF THE COHMTTTEE ON INTER- 
NAL IMPROVEBIENTS, SUBMITTED TO THE LEGISLATURE OF NORTH CAROLINA. 

The minority of the committee on Internal Improvement, have read, with 
regret, the report of the majority of the committee, on so much of the Gov- 
ernor's message as relates to the subject of internal improvement. The scope 
and tendency of the report, if not so designed, is to render odious, the mes- 
sage in relation to this subject, to draw into discredit and disrepute the works 
of internal improvement already established in the State, and to prejudice the 
public mind against all and every improvement, which may be now contem- 
plated or hereafter devised. To accomplish this purpose, the majority re- 
port from carelessness or inadvertence, has assumed facts and hazarded as- 
sertions, many of which are altogether groundless, and utterly unauthorized 
as the minority will now attempt to demonstrate. The report commences 
with a concise review of the various recommendations in remtion to Internal 
Improvement, contained in the Qt)vemor*s message, and then proceeds with 
the following assertion : " The legislature has from time to time granted 
away to associated wealth, in the shape of corporations, the rivers of North 
Carolina, and now the people cannot carry a boat load to market, without 
paying tribute money to navigation corporations." Is this true? The 
slightest inquiry or the least investigation would have satisfied the majority, 
that this assertion is entirely without foundation. The principal rivers of 
the State, are the Roanoke, Chowan, Cape Fear, Neuse, Pasquotank, Tar, 
Cashie and Trent, on not one of which except Cape Fear, is a cent of toll 
levied, or authorized to be levied on the transportation of produce below the 
Falls thereof and but one of them above the Falls, to wit, the Roanoke, 
where the navigation has been opened and improved at an expense of four 
hundred thousand dollars by a joint stock company, created by acts of the 
general assemblies of North Carolina and Virgmia. The report of the ma- 
jority proceeds and asserts, that ''the legislature has, from time to time, 
granted in like manner, exclusive privileges to railroad companies, until they 
have been stimulated to begin sucn enterprises ; and after exhausting their 
own means, these railroad companies have procured the credit of the State, 
and finally involved the people in a debt of more than a million of dollars ; 
though, in the outset, the capitalists who asked for the charters professed to ask 
nothing but the right of spending their OAvn money for these works. Had 
they proved profitable, the people at large would enjoy no right but the be- 
nefit of paying tribute to these corporations, for carrying them or thilir pro- 
duce from home to a market ; but, so soon as they proved to be a losing con- 
cern, by little and little, the loss must probably fall upon the State treasury. 
The State had little or no chance of the profit, yet the State is to bear the 
loss." A more uncandid, disingenuous and incorrect paragraph, has been 
rarely, if ever witnessed in any paper whatever, and more especially, one 
emanating from an important committee, appointed to consider subjects deep- 
ly interesting to the people of the State. The first assertion in the para- 
graph, is '' that the legislature has from time to time granted in like manner, 
exclusive privileges to railroad companies." Has any exclusive privilege 
been granted to railroad companies as asserted, or has any individual, or set 
of individuals, by the acts of^ assembly incorporating such companies, been 
deprived of any privilege previously enjoyed? None whatever. The lead- 
ing privilege granted to these companies, is to transport on their roads per- 
sons and produce at a moderate rate of compensation, and for this purpose, 
to become common carriers in their corporate capacity. Is any inai vidua K 
or set of individuals, who may choose to associate together, prohibited from 
carrying persons and produce whithersoever he or they may please ? Are 
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not persons daily and hourly thus employed in every direction and in every 
part of the State ? No one is bound or obliged to use railroads or avail him- 
self of their advantages, unless at his will and pleasure free and untrammel- 
led. The former mode of transportation of persons and products by stages 
and wagons or private conveyance, is left free and unincumbered, and none 
need resort to railroads unless they find their interest promoted by doing so. 
Certain it is, that unless this mode of transportation by railroads is cheaper 
and better than the former method, they will not be employed, and that they 
are so employed, afibrds the most conclusive and satis&ctory evidence of the 
great benefits and advantagfes resulting from this mode of conveyance. The 
report of the majority proceeds : ^ And after exhausting their own means, 
these railroad companies have procured the credit of the State, and finally 
involved the people in a debt of more than a million of dollars ; though, in 
the outset, the capitalists who asked for the charter, professed to ask nothing 
but the right of spending their own money for these works." The fiict is 
notorious, and it ought to have been, if it is not, within the knowledge of the 
majority, that the people at present are not involved in a debt of more than 
one million of dollars for the railroad companies, or indeed, for any other 
sum. 

It is true, the Wilmington and Raleigh railroad company, have obtained 
the credit of the State as security, for two hundred and finy thousand dollars 
for which liability, the State has the most abundant and ample security. To 
secure the State ac^ainst loss, a mortgage has been executed, under authority 
of law, on the railroad, the construction of which cost between one million 
five hundred thousand and two millions of dollars, and whose annual income 
under the present disastrous and discouraging state of things, after paying 
all the orainary expenses of the road, amounts to about sixty thousand 
dollars. Nor is this all. The mortgage also includes all the propert}' 
of the company, consisting of steamboats, encpuies, cars, coaches, lots, 
wharves, warehouses and depots, worth at a low estimate, independent 
of the railroad, at least fifty per cent, more than, and perhaps double the 
amount for which the State is security. It is then absolutely certain, that 
the State can sustain no loss on this account, unless through the most unwise 
and blundering legislation. Let us now see how the matter stands in rela- 
tion to the State liability for the Raleigh and Gaston railroad company. 

Ui^er an act of the general assembly passed at the session of 1838, the 
p\jblic treasurer was authorized in his ofiicial character, to endorse the bond^ 
of the Raleigh and Gaston railroad company, to the amount of five hundred 
thousand dollars, by which the State became security for that sum. To se* 
cure the State against loss, a mortgage was made by the company, which 
cost more than a million and a half of dollars, and this was considered at 
the time, and is now deemed to be ample indemnity. But the State has 
other and additional security. At the session of 1840, the legislature agreed 
that the bonds of the company should be endorsed by the public treasurer 
for the further sum of three hundred thousand dollars, provided the stock- 
holders of the company would give their individual bonos, with good secu- 
rity, to secure the State against loss for the five himdred thousand dollars 
endorsed by the State in 1838 as before related, and another mortgage on 
their railroad and all the other property of the company ; which condition 
has been strictly complied with, as we are informed by the governor in his 
annual message to the general assembly. It will thus be seen, that although 
the State is security for the Raleigh and Graston railroad company, for the 
sum of eight hundred thousand dollars, yet, to indemnify and save harmless 
the State, a mortgage has been executed for the whole of the railroad and 
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other property of the company, which cost ahout double this sum, and the 
Suite has the further security of the bonds of individuals with good security 
for five hundred thousand dollars. With what justice and propriety can it, 
then, be asserted that the people are involved in a debt for tne railroads, 
amounting to more than one million of dollars ? In reference to so much 
of the majority report as declares that when the stockholders of the railroad 
companies asked ior the charters, they professed to ask for nothing but the 
right of spending their own money for these works, there is surely some 
misapprohcnsion, at least in relation to the stockholders in the Wilmington 
and Raleigh railroad company ; for although no aid was granted by the 
State to effect the work at the time the first charter was granted, the stock- 
holders always looked to the State for assistance, by \vay of subscription to 
the stock of the company, which was obtained at the session of 1836. Again 
says the majority report : " Had they (the railroads,] proved profitable, the 
people at large would enjoy no right but the benefit of paying tribute to these 
corporations, for carrying them or their produce from home to a market ; but 
as soon as they proved to be a losing concern, by little and little, the loss 
must probably fall upon the State treasury. The State had little or no 
chance of the profit, as long as there A\'as any hope of profit, yet the State is 
to bear the loss." This is another glaring example of disingenuousness, for 
which the majority report is particularly remarkable. If the State (Contrib- 
utes nothing towards the construction of railroads, and those works arc ef- 
fected at the expense of individuals, what other benefit can the people or 
State who contribute nothing to the works, expect to derive from them, other 
than to have their persons and produce transported to market at a moderate 
rate? He that soavs not, neither shall he reap. And upon what principle 
of equity or justice, can those, who stand aloof and huslwind their resourcf s, 
unwilling to aid in accomplishing a great public work of acknowledged util- 
ity expect to derive profit from the same in the shape of annual income ? 

In proportion to the interest which the State has taken in the railroads, 
(and only in one of them has she any direct interest,) she enjoys an equal 
chance of profit, in proportion to her subscription, as other stoclcholders — 
and more than this she cannot expect. In regard to the other railroad — if 
the work had turned out to be a profitable investment, the State having sub- 
scribed nothing to construct the road, could rightfully expect no profit, ex- 
cept the general benefits and advantages resulting from cheaper and more 
expeditious transportation to market. Whether the loss of making the rail- 
roads in this State is likely to &11 upon the State treasury, has been already 
abundantly disproved. The majority report further sets forth, that " your 
committee have good reason to apprehend that the same beginning of turn- 
pikes, by corporation charters, will terminate in a similar vrdiy to North Ca- 
rolina. Indeed, your committee ffreatly misapprehend the message referred 
to them, if it does not shadow form this very unusual second step in their 
charters, when it is recommended to give these turnpikes such aid, etc., ns 
the condition of the public treasury may justify." Suppose, for the sake of 
argument, it should turn out that the money expended for the construction 
of the railroads in this State is a bad investment of capital, which the minor- 
ity of the committee hope presently to prove is directly otherwise, does it ne- 
cessarily follow, that turnpike roads, the utility and advantages of which 
have been tested and experienced by every State in the Union, north of this 
Slate, nor any other project of internal improvement, is ever to be again at- 
tempti<l within our borders 1 Hopeless, indeed, would be the condition of 
our Western brethren, who are, unquestionably, as much entitled to the fes- 
tering care of the legislature as any other portion of the people in the State, 
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if this is to be the fixed and settled policy for our future government It is 
a policy, wholly and absolutely opposed to the enlightened age in which we 
live — ^the present advancement in ci\dlization and improvement of the civil- 
ized worm — and utterly inconsistent with the prosperity and happiness of 
the people of the State. If the principles of the majority report are to fi[o- 
vern the future policy and destiny of the State, most degradca and miserable 
Avill be the condition of her people, in comparison Avith those of other States. 
With resources uncrippled, and an energy unsubdued, North Carolina- will, 
in a few years, become the byeword of reproach and contumely throughout 
the length and breadth of our extended country. But a few years ago, and 
there was scarcely an enlightened and liberal man in the State who was op- 
posed to a judicious system of internal improvement. What great and m(m- 
strous error has been committed on this subject within this State ? What 
foolish, wasteful, and extravagant expenditure of public money has occurred 
to reduce and lower the tone of public sentiment in relation to internal im- 
provement ? The minority of the committee know of none whatever ; and 
if the public feeling has undergone any material chancre on this subject, it 
must be referred to other and different causes. It is the misfortune of \he 
age in which we live, that every thing, however useful and ^-aluable, no way 
coimected with federal politics, must be mixed up with the wretched party 
squabbles of the day, and nothing, however important to the welfare of the 
State, is allowed to escape this miserable contamination. And, in this re- 
gard, it is a melancholly reflection, that we are daily growing worse and 
worse. It was not the case a few short years ago, ana the people must rouse 
up and cast off the fatal error, or there is too much cause to apprehend the 
most disastrous results. The necessity of judicious works of mtemal im- 
provement has been long felt and acknowledged by the most enlightened and 
patriotic men of both the political parties which now divide the State. They 
have seen and fell this great necessity, and have, from time to time, urged 
upon the general assembly the adoption of needful measures to improve the 
condition of the State. If there be any thing erroneous or wrongful in this 
it is a wrong or an error common to both parties, and for Avhich neither is 
alone responsible. 

• ••••••• 

The larger portion of the remainder of the majority report is devoted to 
building up a man of straw of their own creation, that they might have an 
opportunity of exliibiting their skill and dexterity in toppling it to the CTOund. 
Thus the m:ijority assf^rt, " that the treasury is in no condition to aid in the 
I'onslruction of turnpike roa«ls, and that it is useless to investigate the value 
and cost of turnpikes across more than half the State, when it is known the 
Stalp has no funds that can be applied in aid of their construction." " And 
furthermore, that the legislature ought not to tax the people, or borrow mo- 
ney for this purpose, if they could.** Now all this flourish about taxing the 
people and borrowing money is entirely gratuitous. The message of the 
governor, contains no such recommendation, but on the conlrarj', it express- 
ly advises the general assembly, " that whatever schemes of*^ expenditure 
you may embark in, that you keep within the means at the command of the 
Statr* ; otherwise, the people must be taxed more heavily, or the State must 
rontract a loan. The pressure of the times forbids the former ; the tarnish- 
ed honor of some of the States, should make us for the present, decline the 
latter." Although he has recommended that certain companies be incorpo- 
rated to make turnpike roads, which are greatly needed to the west, and 
would most essentially promote the public welfare ; yet the assistance, which 
he suggests may be given to such improvements at present, should be cou- 
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fined to the means already set apart for internal improvement, and which 
under existing laws can be applied to no other object. These means con- 
sist of a cash balance on hana, and some bonds, which the majority states to 
amount to forty thousand dollars, and bonds given for the purchase of Cher- 
okee lands, amounting to something less than three hundred thousand dol- 
lars ; making the aggregate sum of about three hundred and forty thousand 
dollars. This fund, sooner or later, or a considerable portion of it, must be 
applied to the making of a turnpike road or roads to the west in aid of indi- 
Tidual means and exertions, in some just proportion, perhaps on the two-fifths 
principle, or some other just ratio, between the State and individuals. A 
portion of these bonds applied towards the construction of turnpike roads in 
the western part of the State, when united with individual capita^ would, like 
heaven-bom charity, bless both giver and receiver. It would enable the 
obligees to these bonds, who gave more than double the vahie of the lands 
they purchased, to redeem them by the contribution of labor to make the 
roads, and at the same time, afford a fair return of profit in the shape of tolls on 
the investment. No time whatever, could be more propitious than tte present 
to engage in such works, but for the fact, that in the present general distress and 
embarrassment, individuals could not now raise tncir portion of the means 
necessary to accomplish this desirable improvement ; and therefore, for a 
time it must be pos^ned. The expenditure of two or three hundred thou- 
sand dollars in the Western portion of the State in the way suggested, where 
there is now existing an unexampled scarcity of money, would proauce be- 
nefits, and be attended with advantageous results, which can hardly be de- 
scribed. But the minority have not time to enlarge upon them and must 
hasten to a conclusion. 

It has been a matter of much mortification and surprise, to witness the 
senseless and inconsiderate clamor which has been raised against railroads, 
in almost every part of the State. They have been denounced as only cal- 
culated to benefit the rich, at the expense of the poor ; that their construction 
has occasioned a heavy loss to the State, without any adequate return ; and 
that, consequently, they deserve not the fostering care of the public. These 
charges and denunciations have been made and believed for tne want of bet- 
ter information, and the minority will now undertake to disabuse the public 
mind from the deceptions and impositions under which it has labored. The 
first striking advantage resulting from railroads, is seen in the certainty and 
despatch with which persons and produce are conveyed on them. Persons 
travel on them at the rate of one hundred and fifty to tAvo hundred miles in 
twelve hours, with as much safety as by ai^ otner mode of conveyance, and 
at a great saving of time and expense. The transportation of produce on 
them, although not quite so expeditious as the conveyance of persons, is yet 
^ve times more so than by wagons. This speedy transportation, always ad- 
vantageous, is frequently of the utmost importance. A rise in the price of 
produce often takes place, Avhich continues but for a short time, and it is very 
material that fiirmers and merchants should be in a situation to avail them- 
selves of such a rise. A single example will sufficiently illustrate this ad- 
vantage. During the last fafl, the price of wheat in Petersburg opened at 
$1 12^ per bushel. In these times of low rates for all articles, this price ^va? 
considered very good, and every one feh desirous of profiting by it, for it was 
forseen that it could continue but for a few weeks. A farmer and merchant 
in Granville, promptly availed himself of the railroad in his neighborhood, 
hastened his wheat to market, and obtained for it the price before mentioned ; 
whereas, those who had to depend on the more tardy transportation by wag- 
ons, generally sold at but 75 cents per bushel. But a still more striking 
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and conclusive advantage, Tceults from the great reduction effected in the ex- 
pense of carrying produce to market. Previous to the construction of laii- 
roads in the neighborhood of the falls of Roanoke river, the price of wag- 
oning cotton and other articles to Petersburg, was from 75 cents to 91 per 
hundred. The price now by railroads, is 25 cents per hundred, so that the 
saving to the grower of produce is, at the lowest estimate, twice as much as 
the freight per hundred on the railroad. Again, a merchant of much intel- 
ligence, in Raleigh, has furnished the minority with a statement, showing 
the rates formerly paid on the transportation of produce by wagons, to Pe- 
tersburg^, and the rates now paid by the railroad. From tms statement it ap- 
pears, that the price by wagons was from one to two dollars per hundred, 
the average being one dollar and fifty cents. The price now paid by the 
railroad for the same articles, is seventy cents, being a saving of more than 
one half of the Ibrmer rate. By wagons, tlie price paid on salt was two 
dollars per sack ; the price now paid by the railroad on the same article, is 
sixty-five cents, being a saving of double the amount now paid, by the lail- 
roai The saving to the growers of produce, who send to market by the 
Wilmington and Raleigli railroad, has also been very great These &ctB 
furnish some data on which to estimate the amount of saving to the agricul- 
tural interest in this State. 

During the last year, the receipts on the Raleigh and Gaston 
railroad, amounted to, in round numbers, $66,000 

Deduct one half of this siim, supposed to have been paid by 
passengers, 33,000 

And there will be left for freights on produce, 33,000 

The receipts on the Wilmington and Raleigh railroad for the 

same time, amounted to, 230,000 

Allow one fifth part to have been received for freights on pro- 
duce, is 46,000 

The receipts on the Petersburg railroad, for the same period, 
were 174,000 

Supposing the receipts on produce on this road, sent from 
North Carolina, not included in the amount sent to that 
road from the Raleigh and Graston road, to have been 
equal to one fourth of the whole receipts, and we have the 
sum of, 43,500 

The receipts on the Portsmouth and Roanoke railroad, for 

the same time, were 70,000 

The jTortion collected for freights on produce from North Ca- 
rohna, is estimated at one-fourth part, and will give the 
sum of, 17,500 

The amount of freight then paid on produce from North Ca- 

rolina, and supplies received in return, will be 140,000 

The saving to the people by the cheaper transportation on railroads, is, as 
clreody shown, double the amount of freights, and the a(bnsequent saving 
per annum is two hundred and forty thousand dollars, and in two years and 
a half, is equal to the full subscription of six himdrcd thousand dollars, made 
by the State of North Carolina to the Wilmington and Raleigh railroad 
company. The minority of the committee cannot, nor do they venture to 
give the assurance, that the foregoing estimates are correct in all their parts ; 
fjome may be too high, and others too low, but they have endeavored to ap- 
proximate as near to accuracy as the information accessible to them alloweo. 
Supposing, however, that the saving to the people by railroads should be 
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only one half the sum estimated, how much cause has the State, and those 
persons equally benefitted with stockholders, who have not shared in the heat 
and burden of the day, to be thankful for this great benefit, and how utterly 
groundless must be the vituperation and abuse which have been so lavishly 
heaped on railroads. So &r from there being any just cause for this abuse, 
it is a fiict undeniable by any candid man, that the people owe a debt of las- 
ting gratitude to those spirited and enterprising citizens, who have effected 
sucli valuable improvements, in which rich and poor, according to the amount 
of their productions equally participate. 

There is another miportant view of this subject, which seems to have 
been ditirely overlooked or neglected. Even admitting that there may be 
no return oi profit in the form of dividends on the capital invested in rail- 
roads, for some time to come, still this capital has not been lost to the State. 
Much the greater portion of it has been diffused and distributed more eqeal- 
ly among Uie people, and has gone into the pockets of those who have fur- 
nished supplies of provisions, materials, and labor, for constructing the roads 
and still remains in ihe State, to benefit and bless nundreds and thousands. 

The last part of the majority report remaining to be noticed, concerns so 
much of the governor's message as relates to an application to the general 
government to open a direct ship navigation between Albemarle sound and 
me ocean. If tlxe recommendation contained in this part of the message 
should be adopted, the majority report seems to consider that the general as- 
sembly would place the State in the huinble and degrading attitude of beg- 
ging the general government for what it has not to give. Nothing can be 
more erroneous and unjust than this view of the subject. North Carolina 
asks nothing of the general government, but what she is authorized to de- 
mand as a matter of right Thousands, hundreds of thousands, and millions 
of dollars, have been appropriated and expended in other States of the Union 
for similar objects, a large portion of which have, by no means, superior 
claims to the works proposed to be erected in this State. The State of Nortli 
Carolina fully shares with her sister States in the burthens of the general 
government, and why should she not also participate equally with others in 
its benefits ? But this subject has been so satisfactorily examined in a short 
report, by a member of the minority, whose constituents are more immedi- 
ately interested, hereto annexed, that nothing further will now be added by 
the minority. A. Joyner, 

Jon. H. Jacocks, 
Alfred Dockeey. 



AMERICAN BIECHANICAL SKILL. 

We find in the report of the Judges of the Twelfth Annual Exhibition 
of the Franklin Institute, several notices of mechanical skill, which are 
highly creditable to the exhibitors. From all the rest we have selected three 
which appeared most interesting. 

The first is in reference to a theodolite constructed with a view to obvi- 
ate by a simple contrivance, a disadvantage frequently noticed in the con- 
struction of the vernier — its success, however, we doubt, as the risk of in- 
accuracy appears to be considerable. 

The clock spoken of, was presented at the American Institute fair in this 
cit}', and to us appeared one of the most original and ingenious contrivan- 
ces in the whole exhibition. The award of the committee in this case was 
well bestowed 
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The transit, by Mr. Wm. J. Young, aisa deserves notice as being new 
evidence of the competency of inleUigent American mechanics to compete 
with the best workmanship, the world can produce. 

No. 224, theodolite, made by Edmund Draper, This useful instrument 
presents a specimen of excellent work, and is of the most approved construc- 
tion. The verniers are supported on a hinge, so as to rest on the graduated 
limb with little force, and to move over it with little friction, and thus to pre- 
vent the abrasion which is often observed. 

No. 356, clock of a new construction, by A. D. Crane. The regulating 
power of this curious clock is neither a pendulum, nor a balance ; but a 
globe of brass is hung to the end of a long flat steel wire, which, being 
twisted round in one direction, is untwisted by the weight of the globe and 
its own elasticity, and wound round in the opposite direction, and so on al- 
ternately. At each of the^e movements, an appendage at the upper end of 
the wire acts upon an escapement of a peculiar construction, so arranged as 
to be nearly fnctionless, but of which it would be difficult to give an intelli- 
gible description in this report Although this revolving pendulum is no 
longer than that of an ordinary mantel clock, each revolution of the globe 
occupies half a minute ; so that the movement of the clock may be main- 
rained for a much longer time than in those in which the escapement is act- 
ed upon every second or half second. Accordingly, the clock sent to the 
<»xhibition is said to be capable of going an entire year, without requiring to 
be wound up. The committee look upon this as a new and interesting in- 
strument, and recommend it as worthy of the award of a silver medal. 

No. 872, transit or meridian circle, made by Wm. J. Young. This re- 
markable instrument is a most successful example of the highest class of 
mechanical skill. It is an exact copy of a meridian circle made by Ertel 
and Sons, at Munich, and now at the High School observatory in Philadel- 
phia. A description of it cannot be introduced into this report ; but the 
committee have pleasure in expressing their belief that it is the most perfect, 
as well as the most difficult, work of the kind ever executed in this country, 
and, as such, they recommend that it have the award of a silver medal. 

Cast Iron Buildings. — A correspondent of the Times says : — ^^ Build- 
ings of cast-iron are daily increasing, at a prodigious rate, in England, and 
it appears that houses are about to be constructed of this material. It is pro- 
posed that the walls shall be hollow, so that the whole house may be h(»ted 
by a sin«;le stove in the kitchen. A three-story house, containing ten or 
twelve rooms, will only cost about £1000 ; and it may be taken to pieces, 
and removed to another place, at an expense of about £25. It is imderstood 
that a large number are about to be manufactured, to be sent to Hamburg, 
for those persons who have had their habitations burnt" — London Aihe- 
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We aie indebted to the Hon. Henry L. Ellsworth for a copy of the Pftt- 
CBt OommiaBionerB' report, and also for a copy of the correspondence be- 
tween himself and Gen. Brisbane. 

Abo to Mr. Chas. L. Schlatter, for a copy of the Pennsylvania canal 
CommiiBioDer's report ; and likewise Mr. S.'8 report on the I&rrisbarg and 
PiualMifg nilroad* 

LOW FARES. 

The efiknce of the successful operation of the system of bw&res, comes 
in apon us daily. The trial has been made on both sides of the Atlantic 
with eqoally satis&ctory results. In this country, we.find many of our main 
Hdm liftTe given it a trial, and more recently the State of Pennsylvania has, 
bom eeonomical considerations, adopted the same system upon her public 



It appeua, however, that in the minds of some persons, a misaj^ehension 
as to what is meant by low fiures. The term is entirely relative, and 
on no two loads could the same meaning be attached to it There are two 
npaa which the tariff of fares are regulated — the one is from the 
existing traffic to calculate the price necessary to repay the ex- 
and charge as much profit as it is thought can be obtained — the prices 
thoi detennined are called by way of distinction high fares. 

The other principle takes into consideration the whole traffic, not only 
upon the rood itself^ byt upon all parallel routes, whether steamboat, canal, 
or eoHBon rood — and to ascertain the accommodations necessary to trans- 
port a iur proporticm of the whole— the price is then regulated rather with 
a view to the cost of transportation for a full train than to the charge that in- 
dhidnds may be willing to pay, or in short, to divide the expense incurred 
many as possible, rather than among as few as possible. The 
Am determined are the low fJEures. 
The first principle considers the travel as constant in amoimt, not to be in- 
cnned nor encouraged, and takes no cognisance of competing lines. The 
tecood principle of course depends upon diametrically opposite views — ^looks 

apon travel as capable of being created and invited, and regards the individ- 
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nal in his private conve3rance as a competing line, which with all others of 
the same nature must be put down. 

Among the most striking instances of the successful operation of low fiures, 
we notice that of the Glasgow and Qrenock railroad This line is 22^ 
miles in length, and has to encounter an opposition on the Clyde from some 
of the finest steamers of Great Britain. 

The receipts on this road for the six months ending 30th 
November, 1842, were £24,248 

Expenses during the same period, 10,366 — 13,882 

or nearly $6000 per mile per annum profit 

The charge on this road, is 9^ Sterling for the entire distance, say 18 cts. 
or 8 mills per mile. 

From the character of the stock, this seems to be no extraordinary profit, 
it is therefore a fidr criterion by which to judge of the workings of the 
system. 

RETORT OF THE CANAL OOKHjESSIOMERS OF FENNSYLVAIOA, FOR 1842. 

This documeDl appears in a much less voluminous form than its predeces- 
sors did, and yet contains much matter of interest even to general readers. 
We shall endeavor to present an outline of its most important fimtores, con- 
densed into as small a space as possible. 

The general depression of trade is said to have been espedally ezperiea- 
ced at Philadelphia and Pittsburg — the two great termini of the State works, 
and accordingly the annual income is less than had been expected. It ap- 
pears, however, that the receipts on western products going east have ^Dceed* 
ed those of the preceding year, and that there has also been an mcreaae of 
revenue upon the Delaware and North Branch canals. 

In regard to the prospects of the ensuing year, the experiments during the 
last year with light draft steamboats on the Ohio, are cited as giving the it- 
surance, that during the driest season and lowest water the navigation of that 
river can be depended upon as furnishing the means of suppl3ring traffic to 
the canals. 

Great expectations, however, are base4 upon the operation of the secticm* 
al portable boats. As &r as we can gather from the report, it is intended 
that the State shall furnish the trucks, etc., for the transportaticm of these 
boats and thus encourage individual competition. The small cost of a boit 
tvhen compared with the extensive capital necessary on the plan upon which 
the business was formerly conducted leads to the hope that a brisk competi> 
tkm will increase the amount of traiiic upon the works — an end which fre- 
quent and liberal reductions of toll, have hitherto failed to accomplish, from 
the trade being exclusively in the hands of a few large companies. 

The rivalry of the Baltimore and Ohio railroad, and the consequent di- 
version of travel from the P^msylvania lines, are regarded by the commiS' 
sioners as matters of serious importance and a sufilcient inducement « to ex- 
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ert all proper means to cheapen the &je, and to reduce the expenses of tra- 
vel" on their lines of improv|pnent 

By an anomalous policy Ae State has hitherto furnished motive power 
and every thing else hut the car while she has received less than half of the 
high fare charged. The expenditure of millions has thus he^i rendered el- 
most profitless, while but a few thousand dollars were necessary to give her 
the control of prices, which at a much lower rate would yield a larger pro- 
fit than they do at present The extent of loss, by this policy and the man- 
ner in which the commissioners propose to obviate it, we give in their own 
words. 

" The estimated and probable cost of the 'eighty-two miles of the Phila- 
delphia and Columbia railroad, including engines, depots, machmery, sta- 
tionary power, etc., is over four millions of dollars, while the entire cost to 
furnish all the cars for carrying the passengers is less than thirty thousand 
dollars. Notwithstanding this monstrous discrepance, the State, after fur- 
nishing the engines, fuel, stationary power, engines, firemen, agents, des- 
patchers, hitchers, switch tenders, etc., has received less than one-half that 
has been charged upon the passengers travelling over that road. The fiure 
upon each passenger to Columbia has been three dollars and twenty-five 
cents, of which the State has received only one dollar and sixty-four cents, 
the companies having received the balance. However strikingly dispropor- 
tionate this may appear, we believe the disparity is still greater upon the Al- 
legheny Portage railroad. On that section of our improvements, there 
is thirty-six miles of double track, ten incUnkl planes, two stationary 
eogines at each plane, and the cost of keeping which in repair, including 
ropes, locomotives, horse-power, depots, engineers, agents, and men to work 
and keep up the road, renders it probably the most expensive railroad of its 
extent in the world ; while the whole amoimt required to stock it with cars 
sufficient for all the travel that passes it, cannot exceed from four thousand 
to six thousand dollars. Yet, the price of fare charged on each passenger 
passing over it has been two dollars, of which the State receives as her pro- 
portion, only seventy-eight cents I 

'< To change the system of carrying passengers, and to approximate as 
nearly to 4hat which should be adopted, if the passenger cars were owned 
by the State ; and to get the power of limiting the assessments on passen- 
gers, and to effect a reduction in the rates of fare, were objects which tha 
board deemed to be indispensable, in order to increase the travel upon our 
improvements, and to retain even that which we have already. And they 
are happy in being able to state, that they have made such arrangements, as 
will eflfectually change the system, and certainly produce a greater revenue, 
^istablish regular and uniform rates, and efifect a great reduction in the price 
of fare upon all passengers travelling from city to city upon our canals and 
Tailroads. 

'* A contract has been made with responsible individuals to supply the cars 
and to carry passengers over the Philadelphia and CQlumbia railroad for 
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one year, at thiitj-siz cents for each through passenger, the contiactDrs to 
be at the expense of all the depots, offices, Allectors, clerks and agents to 
attend them ; and they have entered into bozms in twenty thousand dollars, 
for the fulfilment of their contract 

^Arrangements are also in progress, by which it is expected to make still 
greater proportionate reductions in the price of &re upon the AUeghoay 
Portage railroad, and at the same time to derive a greater amount of reve- 
nue from the passengers upon each of these roads than has ever before been 
received. 

'^ By the plan contemplated, and the agreement entered into, it is stipulated 
and agreed, that the fiure oa through passengers shall be only two dollars on 
the Columbia railroad, one dollar on the Harrisburg and Lancaster railroad, 
and one dollar and twenty-five cents on the AUegheny Portage railroad, and 
that the charge in the aggregate upon each passenger, shall not exceed tm 
dolUbrs from city to city. By such a reduction in the rates of fiire from 
those paid during former years, we have every reascm to anticipate a consid- 
erable increase of travel upon our improvements. But in any event, whedier 
we have len or more, the terms and conditions of our arrangements axe 
inch that the State will derive hereafter a greater revenue from any given 
number of travellers that shall pass over her improvements, than she has 
ever before received." 

It is expected by these changes, and by the reduction of expenditmrc^ dHt 
the operations of the next'year will prove still more profitable to the fitata 

The following abstract gives the receipts for one year and the expenns 
for nine months ending November 30th. The detaik of the operation df 
the Columbia road will be given in pnother place. 
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HainlJiMfroak Tlukid«lpliia to Pittibnri, vis : 

Columbia railroad, 
Eastern and Juniata divisions, 
Portage railroad, 
Western division, 

Total for main line, 
Delaware division, 
•Susquehanna and North and West Branch 

divisions, 76,112 14 

Beaver, Chenango and French Creek divisions,. 6,692 99 

940,213 69 
Deduct drawbacks^ 19,714 27 

Total receipts, ' 920,499 42 

Deduct expenses for nine months, 390,046 70 

Excess of receipts over expenditures, 9530,452 72 
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It is remarked that the expenses for the three mcmths excluded from the 
table are materially less than for the navigable months of the year. 

The completion of unfinished works is earnestly recommended, and in a 
special report, the loss to the State is estimated at nearly three millions oif 
dollars, if the Erie extension is not finished — the amount necessary for that 
purpose being about 9^XN>,000. The importance of this line is very, strong- 
ly insisted upon. 

" The Engineer corps has been reduced to one principal Engineer"-^Mr. 
C. L. Schlatter, of whose services the State has already made ample and sa- 
tis&ctory trial — and judging from the amount of professional kbor necessa- 
ry, we think that he will have enough to do. 

'' The subject of selling the surplus water on the several lines of our ca- 
nals and slack-waters, has become important ; and in the opinion of the ca- 
nal commissioners, a prompt disposal of it at every place where it may be 
IB demand, and where it can be used for machinery and milling purposes, 
will be alike advantageous to the State, and beneficial to the public. 

'< The erection of such establishments along the lines of our improvements 
will tend to stimulate enterprize, to develope the resources of the sections of 
the country where they may be located, and induce investments of capital, 
which whne it gives employment to men in converting grain and other pro- 
ducts into marketable articles, will, at the same time be the means of furnish- 
ing to our canals and railroads, a great additional amount of tonnage, from 
which the State vrill derive an increase of revenue from the use of her pub- 
lic works." 

The report of Mr. J. B. Moorhead, superintendent of motive power on 
the Columbia railroad, furnishes some data of interest to those engaged in 
this species of improvement, and also furnishes the statistics of the road for 
parted 18^ 

From this report, we learn that the rope, etc., for die Schuylkill inclined 
plane used during the year before, has been paid for this year ; the stock on 
hand in the machine shops has to be added to this, and deducting the stock 
of fuel on hand from the preceding year, there remains a balance of 910,- 
906 12 to be added to the nett profits. 

There are now forty locomotive engines in the possession of the State be- 
lide three which are beyond repair or on sale as not suiting the purpose in- 
tended. The experience in regard to the use of coal, is worth recording in 
die language of Mr. Moorhead. 

^ Repeated attempts have been made to use anthracite coal as a fuel on 
thia road ; and with engines constructed in the form of the two last mention- 
ed, (the boiler and tubes being placed in a vertical position over the fire,) the 
pvojecl would no doubt be successful ; but it has b^o fully settled by exper- 
iment that a very heavy expenditure would be necessary to fit the engines 
now in use on the road for that purpose. Bituminous coal, however, has 
been used in considerable quantities during the last two years, and with en- 
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tire success. All the engines now on the road are using it to some extent, 
and I would recommend that at least double the quantity be used as soon as 
it can be obtained on the opening of the navigation next season. I am sat- 
isfied from my experience that a mixture of bituminous coal and wood is de- 
cidedly the cheapest fuel for this road. As wood becomes scarce, the pro- 
portion of coal can be increased, and if necessary, it can be used akc^neihei^ 
without any material alteration of the engines now in use." 

The reduction of the tolls on heavy articles is recommended as this de- 
scription of freight has been drawn off the rgad by the competition of other 
routes. 

'' Expenses of maintenance of motive power on the Columbia railr&ad.from 
Mairch Ist, 1842, to November 30M, 1842. 

Total ubovbL 

Foreman, clerk and mechanics at Par^esburg shops SI 1,399 74 

Engineers of locomotive engines, 
Firemen of " " 

Despatcher,. laborers, attachers, engineer and firemen of station- 
ary engine at Schuylkill plane, 

<< Engineers, firemen and laborers on Schuylkill level, 

Mechanics at repair shc^, Schuylkill plane, 

« " " Columbia, 

Despatcher and laborers at '^ 
State agents on passenger trains, 
Watermen, 
Horse power on Schuylkill level, at Schuylkill plane and at 

Columbia, 
Superintendent and clerk. 
Carrying, cording, moving and inspecting wood, 
Water companies for water, 
Sawing and spUtting wood, 
Oil, 
Wood, 

Materials for repairs of engines. 
Miscellaneous, stationery and printing, 
Kepairs of engines done at manufacturing establishments, 
Castings, 
Coal, 

Hope for inclined plane, 
Ropes, etc., for engines, 

f8^7W4B 

SPARK AMD 8M0KB BURNDTa. 

These nuisances to.travellers ard no source of profit to railroad compa- 
nies, the amount of damages paid annually for accidents by fire, being no 
small item of expense, every fire within half a mile of a railroad being at- 
tributed to the sparks from locomotive engines, and i^ it is difficult to prove 
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an alibi for each spark) the mischief is pretty certain to be &thered upon 
those who are best able to pay for it 

The use of coal, which is some cases has been enforced by legislative acts, 
as tree from these dangers and inconveniences, is not likely to mend the mat- 
ter, as the wires of ordinary spark catchers are soon destroyed by the sul- 
phur of bituminous coal, and the sparks which escape are more enduring 
and therefore more dangerous than those from wood. Anthracite for the use 
of which but few engines are intended, is the only fuel free from these ob- 
jections. ^ ' 

A plan which has suggested itself seems lo meet some of the difficulties 
of the case and we give it for what it is worth. The sparks and smoke are 
the result of imperfect combustion, and any means by which the combustion 
caa be wholly or in part perfected, will in an equal degree, remove these de- 
fects. This imperfect combination is of course owing to an imperfect sup- 
ply of air, and if more air is passed through the furnace the only effect is to 
increase the quantity of fuel in imperfect combustion. A supply of air in the 
smoke box is the only remedy, but if this air be cold, it will not finish the 
combustion, but by its cooling agency will diminish the evaporating power. 
It is therefore proposed to furnish a supply of pure and heated air to the 
aaioke box. The modes of accomplishing this are various but would all of 
them be substantially the same. A pipe leading from the oipexi air should 
pass through the furnace and boiler into the smoke box at its lower part 
This end should be directed in such a manner as to prevent the accidental 
tHoppBLge by cinders — the other should be fiimished with a valve or register 
to regulate the supply of air. A contrivance of this kind must be more ef- 
fectual if the air could be introduced at a higher temperature than could hb 
attuned by passing the pipe directly through the water. To accomplish 
this it vfovJd only be necessary to have one of the lower tubes of the boiler 
made some two or three times larger than the rest, and through this flue to 
pass tke pipe for introducing the air. This pipe should be led arotmd the 
sides or top of the furnace and terminate at some convenient place on the 
outside ; it would thus be out of the way of injury in the furnace ^nd give 
a larger heating sur&ce. Two small pipes, one on each side, would be bet- 
ter than one large one — the heat would be greater and the arrangement more 
CQBrenient 

It would cost little or nothing to make the trial, by simply listening one 
SI turo pipes into the fire end of the boiler tubes and bringing the tubes 
dmoQgh the furnace into the air, while the tubes of the boiler themselves, 
would temporarily at least, answer the purpose of the rest of the pipe. 

Similar contrivances for smoke-burning have been very successfully ap- 
plied to stationary engines, and it appears to us that the plan above sug- 
gested would be a suitable modification for the locomotive. It is at least 
worth a trial which would not cost more than the wire of a common spark 
catcher. 
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CONSTRUCTION OF RAILROADS OIT TOE 7EINCIPLB OF A8S0CIATI01C. 

Few persons are a^vare that a railroad is now in process of constmctioB 
upon tbe principle of associated labor. We have frequently heard of it, but 
until lately no precise information has reached us upon this subject We 
have now the pleasure of laying before our readers, the report of Gree. Bris- 
bane, President and Engineer of the ^vork, and also his ccm-espondence with 
the Hon. Henry L. Ellsworth. 

' Although the principles of Gen. Brisbane are not universally lecahred 
yet no one can fail to be pleased with his enthusiastic perseTerance. That 
much good may be accomplished, and railroads constructed upon this plan 
where they otherwise would not have been attempted, no one can doobt 
There are of course difRculties peculiar to this system, but how well and 
successfully they have been encount^ed by Gen. Brisbane, the-reader will 
see for himself 

CORRESPONDENCE BETWEEN THE HON. H. L. ELLSWORTH k. &BSL BRim^lfl. 

Patent Cffice. Dec. 8, 1842L 

Sir : — I have noticed in the public papers with great pleasure your suc- 
cessful efforts in constructing a railh)ad without the use of much cash. 

Will you permit me to request you to state to me the kind of rood, aad 
the manner you have accomplished this very desirable undertaking 1 - Ir 
these hard times the communit]^ will, I think, be largely your debtor. 

In the west, where the prairies are quite level, and the timber (oak) tall 
and straight, I have supposed associated labor might do something. Let me 
ask — 

1. The cost per mile ? 

2l The practicability of using horses ; and how fiur in your opinioii wood- 
en tracks will answer, without so much grading, as horse power cmly might 
be needed on them. 

I want to learn the cheapest construction. The western States are so 
deeply involved that they can never complete their works begun, or eonnect 
some now finished in different places without adopting your plan ; therefore 
all the information 3roa can give me will be gkdly received. 

I beg you to accept my last report with the patent office regulations and 
patent mws. I add also a pamphlet on western improveitients, which may 
mterest you. 

Accept the assurance of my high respect and best wishes. 

H. L. Ellsworth. 

Gen. A. H. Brisbane, Georgia. 

Irwin County^ Georgia^ Feb, 11, 1843. 
. To the Hon. Henry L. Ellsworth — 

My dear Sir — I was truly gratified on my return from the north to find 
your conununication touching the improvements now covering our extensive 
country. I am satisfied that a |^eneral sympathy will contribute greatly to 
the common good. The experiment that we are makinc^, and to which yon 
particularly allude, is one which I trust will be attended with the best oon- 
sequences, but I am desirous that its reputation should not antecede its real 
merits. For this reason your letter has been left unanswered so much lon- 
ger than it should have bieen * for upon my return home many difficuldes 
presented themselves, which tnreatened the most disastrous results ; but the 
storm has now passed off, and without compromising any important feature 
of our plan of operations. To understand each other tne more easily, al- 
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low me to premise tkat I divide labor into three distirtct depaitments-r-pro- 
ducing UbboT^ tremsporting labor and exchai^ging labor^ ana to a certain ex- 
tent regard the laborers as of distinct classes. Each of these classes have 
had their separate modes of acting. The landlord interest is distinct from 
the farming — the fiirmin^ from the day labor employed by it, the commer- 
cial capital furnished by me all puissant banker — tne wholesale dealer-Hand 
the retailer, the transportation depirtment, the corporate company, the con- 
tractor, and his immediate operatives. But these modes have, through the 
bias of our republican institutions, undergone sensible changes. For in- 
stance, no sooner does the agricultural emigrant reach your teeming West, 
than the two last functions, wose of the &rmer and day laborer, are merged 
in the one glorious privilege of freehold proprietorship. With the mercan- 
tile interest the case is somewhat similar. Communities organize proper fis- 
cal agents, these are accessible to all and the wisest or wittiest is the surest 
to exact tribute of his poor fellow exchanger. In the trans|>oTtation depart- 
ment above I found a degree of vassalac^e, which, as an engineer, I felt un- 
worthy of the instruments I was compelled to make use of Hero we havo 
the same uncompromising company — the same exacting contractor, o'erla- 
faored wight Where, in the agricultural interest, the fiumoer is stricken 
out, and in the mercantile the banker, so inr the transportation I strike out 
tke contractor, and instead of the laboror being a mere hireling, I make him 
the possessor of the road wrought on. He is placed at once on a foot- 
ing with the freehold agriculturist and the mercantile cc^italist You now 
have the philosophy of my plan ; let us now enter into the detail required 
W you. It must have been appar^t to you that the hardy sons of Erin, 
ue most athletic men on earth, and emphatically the great transportati(»i 
class of this country, were selected by me to work out my plan. It is even 
wittily said that Ireland was intended by our all provident Creatoir as the 
grand nursery for all canal and railroad, makers. However this may be, I 
resolved, whoever made these important works for me should own them, and 
in all my operations as engineer, hare directed my attention to this very im- 
portant result 

Ciroumstances made me sufficiently acquainted with a body of Irishmen 
equal to my experiment But physical force without the aid of talent and 
capital, was unavailing. I am happy to say that my statement of the above 
proposition, and the adoption of the important connection between the Gulf 
of Mexico and the Atlemtic, as my field of operations^ secured the last two 
functions, and I have now constituted our transportation department within 
the State of Georgia, as distinct an element of the body economic, as either 
the agricultural or commercial. And why not, to adduce a single argu- 
ment ? If this class be not distinct, which of the other two should perform 
ito duties? Not the agricultural surolyl The seed-time and harvest are 
of too important a character, and succeed too rapidly,.the one upon the other 
lo allow mis. The same olgection holds with the merchant The invoices 
and sales, with the thousand contingencies balancing these are well calcula- 
ted to employ the entire attention of the exchanger. Hence neither of these 
can control tne importunate interests of transportation. But, you may ask, 
can the delver, who works his two horses in me ditch, or in the trucks, even 
d^oogh he may own the fruit of his labor, be entrusted with the conduct of 
tbe work labored on ? I answer, without the slightest doubt Whether as 
aetnai a^ent of transportation, or simply as ovmer of the stock, no one is 
better calculated to judge of its value, or to care for its wel&re, than he who 
iias wrought fi>r it, or who owns it as his alL Who, before this department 
was taken from the hands of the common wagoner or droger, managed its 
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interests ? These people themselves, and the case is not altered, yfhea a 
charter is made to cover their pperati<»is, or rather to combine them. So kr 
my free labor principle has been confined to Irish laborers, as I haye slated; 
but nothing could prevent your German emigrants from adopting it, save 
that they are required for the culture of your lands, and heaven knows Ire- 
land is prolific enough of her millions to monopolize the entire hud aitkgt 
Upon my prmciple. 

You next ask me of the character of our work. It is intei^ded Smt a M^- 
000 bale crop, bnt as this may be increased to 100,000 bales in a few yean, 
we graduate our road to 30 feet per mile, lay a wooden structure down eqosl 
to the thrust and tonnage of an engine power, and remain satisfied lor die 
outset, to take one 30,000 bales to market with )iorse power; and over a 
wooden ribbon, instead of iron rail Should the cotton mcrease XbteMd, 
the simple addition of iron upon the ribbon would be sufficient, without 
changing the power ; but when it reaches beyond, the horsee wiU be ei- 
changed for steam. • 

I am satisfied that the tall oak timber of which yoo speak would suit this 
species of construction admir£d>ly. Let the logs lie pr^k^ured 32 feet loig, 
6 inches the width to which they should be reducecf by hewing, mid ipi^ea 
» hauled to the tracks, eight feet'of the smaller end be taken off, and laid cross- 
ways at ^e distance of eight feet apart to sustain the remaining twenhr-fear 
feet, which will constitute the stringer upon which the ribbon, four mchei 
square, is to be tressnailed to with pins, one inch thick. Instead of leomr 
in the stringer upon the cross-tie, we bore a hole, two inch diameter, through 
them, end bind tnem with a wooden pin of the same size. This ccHutitotes, 
with ties not less than a foot in diameter, a firm foundation fer the ijbboo, 
and when the iron rail is superadded, it cannot *be better placed than upon 
the ribbon. 

The cost of graduation is 15 cents per yaid, and when the excavaftioB k 
made upon a loamy soil t2 50 is easily made per day, as the hboier will 
displace from 15 to 17 yards. The task of a good axeman is eight pieoei 
32 feet long of good timber, hewed on two sides only, as this is all taai is 
required, in ^t it is only necessary to hew the fece to be placed uppermost, 
and simply beat ofiT that which is to lie upon the croes4ie, the points of bear- 
ing only being required to be callipered to a proper thiclmess that they may 
lie flush. . The cost of the four-incn ribbon will be determined by your mills. 
The laying down of cross-ties and stringers we pay 95 per 100 feel fer, to 
bring it to the same price with the excavation and embanlanent^ and five men 
will complete 200 feet with ease in a day. 

The ribboning can be tressnailed down at 91 50 per 100 when the work 
is done by experienced workmen. 

Thus you will have all the data for determining your mills cost It would 
be proper in ytMir dense country to reduce the stock lfdx)r to f2 p^ day in 
all departments. Less than this will not satisfy the general run of laborers 
when cash payments are offered by different interests. You inquire the per- 
formance of the horse. I have as yet made no satis&ctory calculatkn on 
this head as we were too late this year for its cotton crop, but a burthen equal 
to the utmost effort of the horse makes little impression upon the femr mch 
rail I would only observe here that when the latter was equal to die trade 
it would be equally so to employ steam. I am satisfied that in a new coim- 
try the one should precede the other on the same track, of course, in time. 

I have now answered your questions, or in round numbers, stated that 
91,600 per mile for graduation, Kod 9500 for superstructure, snonld cover 
the entire cost of the road. 
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1. That the grade of the road should not vary widi the power to be used 
but turn solely upon the service to be performed, looking nrst to the use of 
the horse and then to steant 

12. I would not advise the commencement of n work upon the stock labor' 
principle upon less thfm 2& per cent, of the estimated cost of the work fiir- 
nishea in cask, and tli^ will be required to cover the expenses of food, clo- 
thmg, tools, wagoning, etc. 

3. And lastly, to organize the fbrce, that two years should suffice to ac- 
complish the entire work, for any period longBr than this exhausts the con- 
fidence of the operatives. 

4. I read witn great interest your paper on the subject of western settle- 
ment We have purchased a large district of land through which our road 
passes, and we propose peopling it with a whke basis population, as the cU- 
mate is one of me most salubrious I know, and the sou calculated for sugar 
cane, the grape vine, the mulberry, and pasturage to an almost unlimited ex- 
tent We do not claim the natural richness of your valleys, as we are upon 
the ridges of the AUegheaies, but our crops and herds are not exposed to the 
same trials from climate. Our grasses remain green throughout the winter, 
and our plantations capable of being tended with nameless capital But I 
will not enter upon this interesting subject further at present, only promising 
that if you will find my communication satisfiictory, I will suggest in my 
next, for the consideration of your western lahdhokiers, an eligible method 
of furnishing settlers with landed estates, and still retain for themselves a 
valuable property in them. 

I send oy the next mail a small paper edited in connection with our works 
of improvement in this southern country, and which I think your depart- 
m^it will find of service. It is made cheap, that the important interests of 
which it will treat, may be disseminated at dight cost. I will exchange with 
you for your interesting publications, whiph f must request you to send me 
at your earliest coiivenience, and although I oould not comply with your re- 
quest, by answering yours time enough for your annual report, it will not 
be the less acceptable to me from that accoimt So please send that also. 

Wit)i seotimeiits of great regard, I am your obedient servant 

A. H. Bbubbane. 

P. S. Let die curvatures be never less than 4^ degrees, or about the 
fourth of a mile radius. I advise the square ribbon, that the lamina of the 
wood maybe placed vertically, as it exfoliates with the weather too much 
when placed horizontally. If the horse is used, fill the track to the sur&ce 
of the r^bon within the rails. When steam is introduced, ram and fill the 
outer part of the ditches. 

USPORT OF GEN.- BRISBANE, PRESIDENT OF THE OCMULOEE AND F^^INT, OR 
GX7LF AND ATLANTIC RAILROAD. 

n the Stockholders : 

Gentlemen — A second year has now closed, and yet our great work is 
unfinished. It is not to make excuses, but to render a &ithful history of our 
progress for the last twelve months, that I state the circumstances which 
naye interfered so much with our calculations. Death has had a first influ- 
ence. It is known to most of you that General Jones, of Lee, our late pre- 
ndent and able friend, was the first citizen of the Flint country who respon- 
ded to the proposition to connect this rich portion of the State of Georgia 
with the Atlantic ocean. He had scarcely time to exhibit his eminent qual- 
ificatkns for executive control, and to evince his earnest, devotion to .our en- 
terprise^ when the silence of die tomb waihezchanged for the bustle and ex- 
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citements of a transitory enateace. The great mind^ too, that had caught 
at a glance (he hearing of our undertaking upcm the mtereecs of his felloir- 
countr3rmen, and as quickly identified them with it the late Bishop England 
\)f Charleston, has also goneto his rest, and it is now upon thefidtn of ms re- 
putation only that our work may he said to exist Nor is this all— a third 
tried cuod warm friend has left us to feel most sensibly his last adieu — the 
Rev. Dr. Graham, the founder of the Catholic churches of Cohunbos and 
Macon, and the sandalled priest of the Oemulgee and Flint railroad, depart- 
ed this life at a time vrhea the utmost energy of his powerfol mind was re- 
quired to strengthen and enlighten our aiuuous counsels. Gremlonen, few 
can realize the efforts that have been required to parry the blow which these 
melancholy deaths have Inflicted upon us. Nor is this all f the restoration of 
labor to its legitimate valuation tluroughout the world has occasioned such 
frightful inro^ upon contracts made during its excessive appreciation, that 
the utmost parsimony and diligence united will not restore for some time suf- 
ficient conndence to the great hody of the community to allow their capital- 
ists to re-extend their cr^Uts ; all that is now lent is instantly abeorbed b]r 
debt This feet has appearel to us under its most formidable aspect Of a 
balance against our stockholders of $36,000, due on the 1st of January, 
1843, not one cent has been paid, and worse, a compromise of 5 per cent 
been refused, and suits legally resisted, under the moral plan of debts due to 
more necessitous creditors. Nor does this apply solely to the bonajidt stock- 
holders of the road. On the ground of a common mterest in the prosecu- 
tion of our work I sought from the merchants of Charleston and Savan- 
nah, afker having pushed the ccxistruction to a point of forwardness insuring 
its early completion in the past year, that aid which fell prc^rtionally to 
them. In both instances it was feirly promised, and debts fer Uack Iwor 
contracted, covering the respective amounts. You were made aware in my 
July report of the fete of the Savannah subscription : I now grieve to state 
a similar one on the part of that of Charleston. Seven thounnd dollars — 
the small contribution of twenty odd of her first merchants, with the excep- 
tion of one or two feithfiil adherents — has been allowed to stand against 
them, and the whole debt incurred upon its credit, made to devolve upon the 
company ; and had it not been for tne magnanimity of Messrs. Cook and 
Spalding, of Darien, upon whom the burthen chiefly fell, an utter feihre 
of thQ enterprize might have been the consequence. These disasters, too, 
have had their influence upon the principles upon which our road has been 
constructed — stock labor. Those who toiled for stock directly, felt that its 
appreciation was indefinitely postponed^-those who obtained it.by exchange 
of supplies for fractional shares found these depreciate in ^ same ratio ; so 
that even where subsistence was all that was required, that, too, appeared dai- 
ly to grow more uncertain. 

Finding every effort unavailing to discover a palliative at home to these 
formidable disasters, I called the directory together immediately after my ap- 
pointment to the Presidency, and uAder its authority hurried to the greet seat 
of trade, trusting that all improvements of a general nature, wherever loca- 
ted, would be interesting there. But the genera^ reaction in the industrial 
department of the country had already reached the fountain head, and I^ew 
York was herself in a state of perfect collapse. Consultations with her 
ablest financial advisers apprised me of this feet, and I once more had re- 
course to that source which is never applied to in vain for a just charit}^ 
Bishop John Hughes of New York has supplied the place, in our destitute 
condition, of ^e '^ Irishman's champion" on this side of the globe, Bishop 
John England of Charleston, and tne simple aocemon of this gretX mans 
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confidence to our enterprise, has agaiti reassured all parties j his moral isx' 
fluence has nerved the arm of the voluntary laborer, and his pecuniary aid 
has infused new life into our desponding creditors. Thus, c^otlemen, has 
this great national enterprize not only originated, but its &te been determin- 
ed from a quarter which the world is yet to learn is destined to do much for 
the cause of civilization. It is now decided that the Irish laborer is not alone 
the constructor of our great canals and railroads, but that Irish talent and 
Irish capital are engagS in the improvement of this immense republic — a 
fieU of action commensurate only with the daring and industry of the gal- 
lant little island. I myself feel confident that the simple history of the Gulf 
and Atlantic road, achieved by our brave band — a work which the govern- 
ment has been for fifteen years pondering over, and which is even now be- 
in^ croaked of at Washincton, will read a warning lesson to the ears of 
those who pertinaciously adhere to the opinion that " an Irishman is unfit 
for self-goY^ent" 

The actual operations of the road, I am happy to state, are not at all be- 
hind the calculations of my last report, when we take into consideration the 
circumstances above alluded to. The total expenditure for a road of 76 
miles, whereon the mduation has been completed, and 50 miles of its su- 
perstructure furnish^ with the greater portion laid down, and which cross- 
es in its route a rolling coimtry, whose summit level is 900 feet above the 
rivers whose trade it unites^ is $123,000 — 9100,000 of which has covered 
its reduction to a grade of 30 feet to a mile, and $22,000 a substantial track, 
over which the heaviest transportation might be conducted. The labor of 
100 men for a few months more ought to prepare the entire line for service. 
The only regret is, that however soon it may be accomplished, it cannot be 
made availaUe for the present crop for this has been already carried forward 
to too great an extent The actual money expenditure since our commence- 
ment has been $9,000 ; a &ct which ougnt at once to stamp the work with 
a peculiar interest It marks an important change in the reli^ous and jpo- 
litical character of the world. Barbarous nations erected mounds, pyramids, 
obelisks to denote their individuality ; a christian people construct those works 
and highways which are calculated to unite Qoas human &mily. The first 
depend for their immediate bonds on the daily bread doled out to them by a 
semsh hand — the second look for a remuneration to .those laws which secure 
equally to every laborer the just award of his individual industry. 

Nor are the debts of the company such as to alarm. That incurred at 
home and for food, is less than $5,000 ; that abroad, covering the hire for 
black labor, the clothing of the force, and a portion of the superstructure, 
and transportation eauipage, is not more than double that sum, or $10,000. 
'f his statement should not surprise, for where labor is the fruit of self-inter- 
est, economy will be found, as well in the transportation department of in- 
dustry as in the agricultural j each person by our system has in charge the 
conduct of the entire oiterpnsa 

It is now my duty to suggest such measures as I feel satisfied will, while 
they sustain public credit, push forward the work to completion early in the 
coming fall They are calculated, too, to meet the depression in the money 
market to which I have alluded, and sive a foretaste of the benefits to be de- 
rived by the planting interest in the Flint country firom our road. The first 
is to furnish com to the company, either on stock, or as an advanced pay- 
ment on the freight of the cotton of the next crop. The second is to rebuke 
that spirit of distrust in themselves which has crept into the habits of our 
people, making them, in less than three years fall from a voluntary liability 
of $300,000 to an actual payment of 93,000,^ or a hundredth part of the 
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iskt An especial meedng of the stockholders flhouM be had, and the note* 
of each, where numied means were wanting, pledged in one general fund, to 
secure a loan eqpal to the entire debt of the company. I am satisfied some 
capitalist, sufficiently confident of the value of the wd^k, could be feimd. 
who would make the loan oi $15,000, and hold these note& bearmg l^ai 
interest, and made payable cme year after the completicm of the worlZas se- 
curity. There is now-due to the company twice this amount, or $30,0001 
I beheve that I could find such a firiend, and by this measure we would at 
once put a stop to those distrusting process of law, which are calculated not 
only to tarnish the reputation of our work, but to delude ourselres and our 
creoitors. I cannot urge too positively this necessary measure, for without 
it, although I may go on as I have, and with indivimial loans and charity 
eontributiQiis complete the work, the credit of the Flint country must snfier. 
Besides, there are too many now dependant upon my individual exertions, 
and have been too long toiling with fiiith in tnem to allow me to rely with 
too much confidence in them myself It is the duty of the wealthy Flint 
country to sustain a work which I only commenced under its auspices, and 
which will ever redound to its hoaoi and profit Let our stockholders read 
with care the series of communications, csilling upon congress to construct a 
similar work to ours, more immediately across the south^ peninsula, and 
apply their every arguments to the character of our work, already almost 
prepared for miul travel and transportation service, adding &rther, the im- 
portant fiict, that G^eral Bernard gave ours the decided preference ; and 
when the honorable the Secretary at War shall make pubhc a communica- 
tion firom the engineer department of this road, addressed to him late in the 
last year, the reascms of General Bernard's preference will be satis&ctorily 
shown. 

While in Washington city, 'I made a point to visit the post office denart- 
ment also, and am happy to state that nothing will prevent the immeoiale 
transfer of the general mail to the track of our road, should its advantages 
be satisfectorily shown over the present mail route. The links of railroad 
attaching to ours from extreme north to extreme jsouth I have also visited in 
detail, and from Governor Dudley, of North OaroHna, to die Hon. Louis 
Mc'Lan^ of Delaware^ found all ready to acknowledge the important ser- 
vices which our work is calculated to render them when completed. The 
reputation of our work, gentlemen, has gone abroad before completion ; com- 
pletion, then, becomes a duty — fidlure to complete a disgrace. 

Respectfully, A. H. Brisbane, 
President and engineer of the work. 

RAILWAYS, THEIE USES AND MANAGEHENT. — ^LONDON, P. &ICHAEDSON, 184^ 

This is an interesting epitome of all the railways that have been executed 
and in progress in this country, and is very ably written, afibrding a brief 
insight into their cost, working, and management The following extract, 
relsddve to some of our principal engineers, will be read with some interest. 

^ Most happy should we be if the undertaking had to depend for its suc- 
cess in the parliament upon its own value without the intervention of coun- 
sel, as not only would time and money be thus saved, but the real merits of 
the proposed work would be brought forward more honestly, or if it had not 
these pretensions and that recommendation, it would lose a false bolster and 
&1L It is well known that the skill and science of the difierent engineers is 
firequently useless to them, vrith all their assured knowledge, by their fkilure 
as witnesses. Thus G^rge Bt^henson is never put into a witness-box, if 
his friends can keep him out, he nas not the temper fer cross-examination by 
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persons he considers igporant of the subject, and with his opinioa of himself 
It would be found impossible to find any person he would submit to. ^o 
man however, deserves more credit than Qeorge Stephenson, for the manner 
he has advanced himself in the world, which is in itself no greater proof 
of his natural abilities, than his acknowledgment of it, is of ms real unaf- 
fected excellence of heart — ^he is however a theorist of the wildest kind, and 
until he became a coal owner, felt that the first things in the world were rail- 
wayB, and the first person George Stephenson. He has, notwithstanding 
his energy and knowlede of coals, fiiled to introduce them into public use 
at a reduction in their price, as he promised he would, and no inland coal 
will do so, however much its introduction into the metropolis may interfere 
with the se(i-bom supply. His railwa3rs are not always the best or most pro- 
fitable, and we think ne has miade a mistake also in becoming chairman 
of any railway company. Robert Stephenson, with a higher education is 
more calm am self-possessed and makes a better witness. Walker, sharp, 

?uick and clever, may always be relied upon for all he undertakes. Sir 
ohn Rennie, however, possessed of all the knowledge on the subject^ can- 
not stand the badgering of counsel and forgets his professional service m his 
gentlemanly feelmgs. G^r^ Rennie is too retired and modest to make 
known his extensive information and much mechanical knowledge under the 
ordinary examination of counsel, he must be drawn out, and thus make an 
honest, conscientious, and intelligent witness. Young Brunei is clever and 
self-possessed, and would not be easily put down. Locke's testimony would 
look hard, matter-of-fiu:t. and solid, economical in all its parts. Giles is hasty, 
anxious, but determined not to be put down ; Cubitt, Quiet^ calm, and firm. 
VignoUes, energetic and fiery, lookmg the very pertonification of some new 
and wild theory, to be put into immediate prdjctice by his instrumentality, 
would rather astonish his audience by his bold expostulations and warm sup- 

Sort of them, than convince by his arguments and &cts, except in matters of 
etailed and minute expense in practical eixperi^ace — ^his evioence has, how- 
ever, been largely counted on oy his employers. Braithwaite is a clever 
machinist, with an inquiring mind ; and in our opinion, has been spoilt by 
being made a railway engineer ; in this latter position his only experience 
is the Eastern Counties line, and his declaration of the correctness of his 
original estimates for the whole line to Yarmouth, made at a public meeting 
a year and a half after obtaining the act, will hardly add to the confidence 
of the public in his future undertakings ; his self-opinion and readiness will 
always support him, whether as a witness or advocate. Bidder, is, perhaps, 
the most perfect witness ; for though Rastrick has the hardest mouth of any 
and the most impurturbable detepninotion not to be beaten, yet Bidder, witn 
all the same pertinacity has, in addition, an efirontery of manner ^however 
unintentional) which defies the most resolute opposition ; Gibbs is honest 
and straight- forward, and having bought his experience on estimates some- 
what dearly on die Croydon, would never again deceive himself or others." 

■ ^— ^^^ ■ I 

EXTINCTION AND PREVENTION OF FIRES. 

I 

The recent destruction by fire, of much property belonging to railroad 
companies, afibrds a suitable opportunity for calling attention to those simple 
and efiScient means which have long been known and successfully adopted 
for the prevention of fires or their speedy extinction when already kindled. 
It is hardly to be supposed there would be any backwardness in adopting 
such means when known, as self-interest, if nothing else, would pron^ to 
their employment But whether it latbat information upon this subject is 
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insccessible to those interested (it certainly is not wanting) or that the inqwf - 
tanceof the matter i» underrated; the fiict is that a ^ast amount of property 
continnally exposed to danger from fire, is left entirelv unprotected by any 
preventive applicadon, and is only to be saved when mi fire by the use ol 
water, often nearly inaccessible or when obtained, injudiciously aj^lied. 

A most effectual preventive against fire, or incombustible paint, is a com- 
bination of various salts and earths, which is designed by its ready fusion t» 
exclude all access of air firom the wood when once set on fire." The chief 
requisites are, that the paint should not wash off by rain nor peel off when 
dry, the materials should be cheap and of easy applicaticm. Conmioii white- 
wash plentifuUy applied is certainly the simplest and cheapest preparation 
of the kind. As a proof of its efficacy we have only to pour a quantity of 
white-veash over a heap of dry brush, and this when thoroughly heated and 
dried by prolonged exposure to a summer sun, will be found to be absolute- 
ly incombustible. There are disadvantages, however, about the common 
white-wash, such as its slight adhesiveness and disposition to peel ofif when 
in thick coats. Various additions have been proposed to obviate these diffi- 
culties ; salt, ashes, and alum, separately or together, have the property ci 
curing the defects of simple white-wash, and affording a better preventive 
against fire. From these, in fact, with slight modifications are framed all 
the principal incombustible paints which have been prepared. A few years 
nnce a patent was taken out at Washington by Louis Paimboef for a recipe 
which, of course, was limited to the proportions there claimed ; those pro- 
portions, we are told by the editor of the Journal of the Franklin Inatitote, 
did not appear to be those best suited for the purpose, for the paint both wash- 
ed and peeled off, Mr. L. A. Sykes, chi^ engineer of the New Jersey 
railroad, made some experiments upon this subject, with a view to the pre- 
servation of the valuable bridge over the Raritan at New Brunswick. The 
result was, that water saturated with common salt and mixed with lime and 
ashes answered more effectually than Paimboef 's composition, the propor- 
tion of Ikne and ashes seems to have been observed with no greater nicety 
than in the preparation of ordinary white-wash. 

As an improvement upon this, we would suggest the addition of a small 

quantity of copperas, by which a &r more desirable tint than the staring 

white of common white-wash would be obtained, while the quality of the 

paint would be rather improved than otherwise, a strong solution of alum 

applied over this last preparatiojo when dry would probably afford the best 
means of bringing this substance into use and also guard more efiectualiy 

against washing and pealing. 

When some slight binder can be cheaply obtained, common road dust or 
fine sand may advantageously be added ; skimmed milk is commonly used 
for this purpose. Paimboef used, when this last could not be had, rice wa- 
ter, but a cheap size of glue, or common isinglass would answer as well if 
not better. In India a solution of coarse brown sugar is used in prepaiing 
a very beautiful and permanent stucco or cement The sugar operates by 
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increasing the solubility of the lime, and thus producmg a more intimate 
union with the^sand, by which the further dissolving of the Ikne is prevent- 
ed and no fear of washing need be entertained. Molasses may, perhaps, be 
economically used instead of sugar, neither of them costing much as used 
for this purpose, perhaps with either of these last binders, and a sufficient 
quantity of clean sharp sand, an excellent preparation might be made with 
the addition of nothing else but common salt to the white-wash. 

Soluble glass has been proposed and extensively used for the same pur- 
pose. For a full account of the preparation and use of this substance, we 
refer the reader to p. 806, vol lY . oJ( this JotimaL Soluble glass can be 
cheaply prepared at the glass-houses, and will answer as well as, if not bet- 
ter than, any other composition ;. it can also be applied to sonxe of the 
trunmings of cars which are liable to be set on fire. 

The means of preventing the spreading of fires are, simply, the applica- 
tion of some compounds! similar to those above named, but yet capable of 
passing through a fire engine without injury to the machine. Solutions of 
oommon salt or ashes, separately or together— or else fire-clay or similar 
matters susgended in water — are the various forms in which it has been pro- 
posed to furnish a speedy fire-extinguisher. A recent number of the Jour- 
nal of the Franklin Institute contains an able article by D. J. Murphy, Hol- 
bom, in which the importance of some such composition is strongly urged ; 
but the recipe there given appears to be in no respect original 

The care w^ which such preparations may be made and applied, shpuld 
prompt to all at least a Mr trial. 

r • 

v^ nVFLUENOE OF RAIL&0AD8. 

We find in some of the papers, a statement that, on the occasion of opening 

a railroad near Venice, the proper ecclesiastical authority, afler pronouncing 

his benediction, launched out into a bitter tirade against such innovations as 

railroads, which he thought would &cilitate the introduction of books and 

liberal opinions. If this be a &ct, we cannot but remark that this worthy 

was not quite so wrong in his estimate of the actual efietts of the operation 

of railroads, as in his opinion of the usefulness of thes6 efiects. In that part 

of the world, the books and liberal opinions would perhaps do as much for 
the moral, as the railroads would for the physical, improvem^ of the people. 

There is, however, a high authority for the squeamishness of the rever- 
end fiauher, in the reply of an early Russian monarch to the king of Swe- 
den, who had sent him a clock. The clock was returned with the remark, 
that such a piece of magic was not fit for a christian king who feared God, 
and resolved to have nothing to do with the planets. 

Such saitim^ts certainly do not belong to the r^gning Russian monarch, 

who has projected a magnifica:it system of railways, and probably ofiers 

more encouragement to invention than any other govemm«[it in the world ] 

nor do they belong to the clergy of the church of Rome in this country, 
who, according to General Brisbeme's Report, published in this number, are 
among the best friends and most energetic supnorters of his railroad enterprise. 
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I«ETTER TO THE RON. W. OWOT, MKIIKKIL OF OOIIGBE88 FBOM MJB&UtfU'FL 

Sir: The interest you have taken and the great labour ;^ have bestowed 
upon the question of steam ships for our Nayy, must be my excuite fi>r ad- 
dressing you a communication which, in some oif its details, beairtipon diat 
subject ^ - ^ 

Since my return from Russia in April bist, after delivering to the Imperial 
Gk>vemment the steamer Kamschatka, I have been urged by my friends, and 
those interested m the subject generally, to pubUsh a rail account of the cir- 
cumstances connected with the building and performances of that vessel 
The hci that numerous publications, both in this country and in Engknd, 
have been iiadiistriously prepared by those whose means of information wexe 
limited, or whose interest impaired the impartiality of their statements, was 
urged with much force as justifying this course. 

The return of the chief engmeer, Mr. Joseph Scott, having suj^lied me 
with die fiicts connected with the performance of the ship during the past 
season, together with the corroboratmg report of am officer attached to her, I 
am enabl^ to state not only what were the original requirements of the Rus- 
sian Government, but also the manner in which they Imve been executed on 
ourpart, and the degree of satisfisicdon that has been given. 

T^e Contract made between Captain Von Schantz of the Russiim Navy, 
and R and G. L. Schuyler, contemplated the building and equipment (ar- 
mament excepted, but gun carriages mcluded) of a war steamer, aaeqoatavto 
a force of two 10 inch, or 140 lbs. guns, two 8 inch, or 72 lbs. guns on die 
upper deck, and sixteen lon^ 36 lbs. guns on the second deck — the necessary 
ammunition — ^water, provisions, and stores for two months for 20C^men and 
officers, and fuel for 20 days steaming. The draught of water, loaded as 
above, when ready for sea, to be not over 16 ^t, and the speed to 
be equal to the best of the English man-of-war steamers, viz. about 8 
knots per hour as the maximum under steam without sails. The mate- 
rials were all to be the best of the kind selected and to pass under the inqtec- 
tion of Captain Von Schantz. The engines were to be on the plan of 
^^ LighthalTs P&tent Half Beam," and the boilers after the tubular arrange- 
ment of R and G. L. Schuyler, inasmuch as the plans both of engines imd 
boilers had been approved oy the Emperor, to whom they had been submit- 
ted by Captain Von Schantz upon his return to Ruteia after a previous visnt 
to this country. The performance of the Bhip will show that all these re- 
quisitions were fiilly answered and some of them exceeded. 

The difficulties of the undertaking were well understood by us. We veere 
aware that English enc^eers, with all their experience, had made attempts 
to build steamers of this class which had &iled ; and that the Goi^n and 
Cyclops, constructed under the immediate superintendence of Sir William 
S3rmon8s did not carry the armaftiait or the fael intended. It was abo ques- 
tionable at that time whether the heavy wrought iron work necessary for 
such a steamer could be procured at short notice in the United States. 

With what success these difficulties were encountered may be judged of by 
the statement I shall now submit to you, and by extracts from the report to 
which I have alluded. 

The Hull. — ^A model was prepared under the directions of Captain Von 
Schantz afbr the form and prmciples of moulding, common in Europe, vnth 
improvements by him, especially m the upper works and stem. This model 
in the part below water was by no means satis&ctory to us, nor, as we con- 
sidered, of adequate displacement We then prepared a model on the prin- 
ciples we urged as ess<Mitial to the success of the slup,luLving particular re> 
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ference to the water lines and floor, and not intended to show the top or stem 
we should propose, as those in the first model werq so satisfactory as to re- 
quire no essential change. 

This model was prepared for us hy Mr. William H. Brown, shipbuilder, 
who had been for many years employed by us, and imderstood t)erfectly our 
ideas upon this subject- A third model was then made corresponding sub- 
stantially to the one proposed by us for tne water lines and floor, mid to the 
first one for the top and stem. ' 

From this was the Kamschatka built, and the lines of all three are now in 
our possession. Having assumed certain weights for engines and boilers, 
(which, to a great extent, could only be matter of supposition in the theu 
condition of the calculations,) and havmg established the necessary displace- 
ments, measures were taken without delay to commence the constmction of 
the hull. A contract was made by us with W. H. Brown who laid th&keel 
in the end of February, 1840, a^nd the ship was launched the 24th of Novem- 
ber following. The accuracy of the calculation as regards the weight of 
the hull and its displacement was then established. The calculation by Cap- 
tain Von Schantz was 998 tons ; by us, 1007 tons. The actual displace- 
ment, deducting known weights of scnne machinery then on board, was 
1008 tons. ' '■ ' 

The draft of waiter diflered Jess than one inch from the estimates. 

The interior arrangements of the ship, exclusive of the engine and boiler, 
rooms, together wi^ all the nautical oepartment, were planned by Captain 
Von Sclmntz, and executed under his direction. The gun ca;rriages and 
platforms were likewise constructed from his drafts. 

The Engines. — At the time the contract was made, it was expected that 
Mr. Lighthall would take the situation of engineer, and that we should have 
the benefit of his suggestions in adapting his patent to a sea steamer. Other 
engagements prevented his fulfilling his agreement with us, and left us to 
construct the engines on his principles, after our own ideas. 

The arrangement of the engines being entirely new, thooffh the various 
parts composing them were easily proportioned and designed, the diflficulty 
of combimng an adequate frame lor their support, was soon found to be of 
no small magnitude. Not only was great strength required, but it was es- 
sential so to distribute it as to meet the various strains to which the en^'nes 
of sea steamers are liable. On the arrival qf every steamer from England, 
our investigations confirmed the opinion we had formed, that this' portion of 
the marine engine was &r firom being perfected. 

In the voyaffe to Russia, which was as tempestuous as any yet made by a 
steamer in sa^ty, and up to the close of the present season, this frame has 
not &iled in any respect ; and it is believed to be one of the few to which ad- 
ditional braced and rastenings have not been added afier the test of actual ser- 
vice. 

It may not be improper to say, that the system of wrought iron bolts, adopt- 
ed in tms frame, luiS since foui^i its why into English steamers, plying to 
this country and elsewhere. 

The frame, steam and expiemsion valves, side pipes, cond^nser and air 
pumps of these airaies, were constructed, and the whole set up, by H. K. 
Dunnam &, Co. under the immediate superintendence, and with scarcely any * 
exceptions, from the drafb of Mr. Robert Schuyler. 

The Boilers, — The boilers of the Kaipschatka have been the subject of 
much discussion. When the late Bo^ of Navy Commissioners was re- 
ceiving proposals for the engines and boilers of the Missouri and Mississippi, 
the plan of Doiler invented by R. and 6. L. Schuyler was laid before diem, 
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and its consideration urged on the ground of the importance of burning an- 
thracite coal in our war steamers. The advantages of anthracite oyer bku- 
minous coal are too obvious to require much comment, but may briefly be 
enumerated under the following heads : 

It is the ptoduce of our own country. 

It bums without sparks or smoke. 

It has less weight m proportion to iAie bulk ; is free from all rjsk of sponta* 
neous combu^on ; and, owing to its hardness, does not slack from the mo- 
tion of Ae vessel In time of war, steamers usinfif bituminous coal will find 
great inconvenience, from their position beinff always knovm to an enemy 
by their smoke, lon^ before they can see or be seen, and anything like se- 
cret movements at night are impossible. The use of anthracite coal reme- 
dies this diffictdtf^. Steamers can be kej[yt in as good older, and their sailsas 
white as those of ships ; a matter of no little moment in a service where clean- 
liness is an important branch of discipline. The risk of setting fire to can- 
vass when used vnth steam is also entirely overcome. 

Anthracite coal is now generally used with success in our river steamers : 
but it is effected by means of an artificial draught ; and the quantity of coal 
consumed per hour is such as to render that mode questionable for sea 
steamers. 

The boilers of the Kamschatka have fully answered our expectations ; and 
while they occupy less space than any boilers constructed to supply Engines 
of the same size here or in England, cthey have adequate fire sur&ce, and 
consume less fuel to generate a givea quantity of steam, than any others with 
which I am acquainted They also can he used for both descriptions of 
fuel, without any assistance from blowers. We have smaller ones on the 
same principle in daily use in this harbour, burning anthracite without blast, 
in which to evaporate a given Quantity of water, the ratio of the consumption 
of fuel in money is as three dollars, where other boilers around us demand 
five or six. 

In September, 1841, the Kamschatka was completed and the fuel and 
stores for the voyage put on board. The precise weight of the gun, in pigs 
of lead, was placed in each gun carriage to test the requii;ements of the cmi- 
tract, and with the crew on board, ready for sea, and extra machinery, which 
more than compensated for the difierence in the compliment of men, the 
draught of water was precisely the sixteen feet named in the agreement 

The estimated weight of en^es, engine frames, boilers and water, had 
been assumed from the preliminary cakiilations at 1,009, 120 lbs. (450^ 
tons,) the actual weight wnen completed was 1,015,392 lbs. (453f!r tons,) a 
variation of about 6,000 lbs. in a calculation embracing upwards of one 
miliiop. 

The Kamschatka lefi New- York for Cronstadt about the first of October. 
In conse(^uence of the lateness of the season, the only trial of her engines be- 
fore starting on her voyage was a trip of four hours to Sandy l£>ok and 
back. Some details of tnat voyage, in a letter written by me at Southamp- 
ton, were published in the New- York Courier and Enquirer of November 
11, 1841. The passage was made in 21 days, during three of which, for 
the purpose of testing and r^rting upon her sailing qualities, no steam was 
udea. ' I refer those who consider the Kamschatka a udlure, because she did 
not make the passage in 12 or 13 days, to the fact that though the Cunard 
steamers have been acrbss in that time, yet upon this occasion, the Caledonia, 
which left Boston on the 1st October, was 20 da3rs, steaming all the time ; 
and, though the same vessel has been from Boston to Halifax in 40 hours, 
the time required for this passage was 6 days. The gale of October, 1841, 
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was encountered by the Kamschatka on the edge of the Qulf Stream with« 
out any detriment to engines or waterwheels, wmle the Caledonia close under 
the land, shipped seas, carried away spa^s, disabled her waterwheeL and 
would have l>^n compelled to make a port had she been bound for England 
without intending to toudi at Halifax. The English papers in giving an ac- 
count of her passage were very confident that no other steamer than one of 
the Cunard une, would have bved to tell the story. 

TKe voyage across the Atlantic, considered as a test of the performance of 
the KEunschatloL was perfectly satis&ctory, and was so reported by Captain 
Von Scbantz to nis government Notlpn^^ could be more perfect than the 
workmg of engines ; but it was discovered on the second day out, that there 
existed Teaks to a considerable extent in the small connections of the flues of 
the boilera Any practical engineer can readily understand how much their 
efficiency would oe impaired from such a>:ause, though apparently trifling 
in itself As I have always spoJcen openly of this leakage as the only mis- 
fortune connected with the mechanical execution of the work ; it has doubt- 
less been the foundation of some of the reports that the boilers had entirely 
&iled. I now wish distinctly to state in justice to ourselves and to H. ^ 
Dunham 6l Co., the builders, that these leaks were of a character very com- 
mon to new boilers, particularly when built of copper and of a large size. Of 
the 6,400 tubes they contain, not one has ever leaked or fiiiled in any man- 
ner ; and I have the authority of Mr. Scott, the chief en^eer, confirmed by 
the report to which\I have previously alluaed to state,^ that upon our arrival 
in Russia, a few days labour in caulking obviated the dimculty entirely ; 
and that during the past season they have never given any trouble on Aat 
score or any (Sier, or required one dollar for repairs. Had there been time 
before leaving the Unitea States for the experimental trip as &r as Charles- 
ton and back, stipulated in the contract, this difficulty would have been easily 
remedied before ner sailing. Indeed, I think much credit is due to the build- 
ers engaged in fitting up the Kamschatka in every department, that, hurried 
ofiT as she was without trial, no other than this trifling difficulty presented it- 
self. Those who are £uniliar with the experimental trials of the Great 
Western, British Clueen, President, and even the Missouri and Mississippi 
can appreciate the hazard we encountered in permitting her to depart uijoer 
such circumstances. 

Upon our arrival at Southampton we were i^mlediately honoured with a 
visit from Mr. Benkhausen, the Russian Consul General in London, accom- 
panied by a ship-builder or engineer, who gave the vessel a hurried inspec- 
tion, making his enquiries of everybody but the oflSu^ers, and who left her in 
a few hours for LoiKlon. The Consul General drew up a report from this 
visit, which was sent to St Petersburg in advance of our arrival : the sub- 
stance of which was, as I was there informed, that the Kamschatlca was a 
failure— that her price was enormous — and tnat better and more powerful 
steamers could be furnished in England for a great deal less money. 

When contracting for the Kamschi^tka, w^ were well aware that we 
should have a powerful English influence in Russia to contend against, and 
it was on that account stipuhted that we should supply her with American 
engineers fi>r'one yeat after her delivery. All the steam ships procured by 
the Emperor out of his own dominions, up to that time, came from England, 
the engmeers were principally English ; and Gren. Wilson, an Englishnug:!, 
is at the head of the Government machine shops and manu&ctories at Colpi- 
no. The same builder that accompanied mr. Benkhausen on board tne 
Kamschatka is said to have received ftom that gentleman, all the contracts 
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fbr Meamers for the Black Sea, and doubtless felt some anxiety, and had 
some interest in depreciating American workmanship. 

Precaled b}^ this report of the Consul G^eral, we pushed up the Baltic 
thipugh snow, sleet, and ice, in the month of November, and anchored at 
Cronstadt The performance of the ship on this vpyage with English 
coals, anthracite having been previously used, was also satis&ctory. It had 
been the intention of the Emperor to be present at a trial of the steamer im- 
mediately on her arrival — ^for this, however, the season was too fiir advanced. 
In a few days the harbomr nf Uronstadt was entirely frozen over, and all 
trial, and even inspection, by the Emperor was necessarily postponed until 
the following spring. This gave an opportunity to the Englisn employ^ 
of the Russian Gk)vemment too good to be lost 

Armed with the report of the Consul G^eral in London, there was no 
end to the stories thalt were put in circulation about the ship, to the imputa- 
tion%cast upon me, or to the difficulties thrown in my patL General Wil- 
son, after making calculationa to prove the engines to oe of 260 horse-pow- 
er instead of 600, and reporting tW the Government had been cheated by 
us out of the difierence, went so fiur as to recommend that they should lie 
taken out and adequate ones procured from England. It is not impossible 
that his recommendations might have been adopted, had it not been suggest- 
ed that it were as well to try them first I will not detain 3rou by giving 
any details of the measures adopted by me to repel these attacks, which I 
considered national as well as personal ; suffice it to say, that the high sense 
of justice and honour of the Emperor Nicholas, as soon as my statement of 
6cts was made known to him, caused me to be relieved at once from the per- 
sonal embarrassments in which the action of Prince Menchikofi^ the h^ of 
the Navy Department, had, under this English influence, involved me. The 
]Elmperors opinion, openly expressed, that as &r as he knew^ the steamer 
was satis&ctory as regarded her price and performance, was quite enough to 
silence for a time all cavillers at St Petersburj?. 

I mention these circumstances to account for an impression which I find 
has been general, that the Kamschatka did not answer the expectations of 
the builders. G^eral Wilson's statements were widely circulated in Eng- 
land and thence found their way to this coimtry. Indfeed, some papers m 
England have asserted, that the machinery was actually taken out, and at- 
tributed her performances this summer to the excellence of English engines^ 
even underline disadvantage of being placed in an American model Gene- 
ral Wilson, up to Novem^r last, had never visits this steamer in person. 
He has not confined his hostility to mere statements, but has taken advantage 
of his position to throw every obstacle in her way. While large sums were 
expended to improve the steamers that were to compete with her, and pick- 
ed men placed m the engine departments, convicts were considered by him 
good enough assistants for her American engineers. The nature of the ar- 
ticle in the London Mechanic's Magazine, together with the general charac- 
ter of that journal, is such as not to require any answer. We have since 
then, however, been applied to by Mr. John Weale, at the request of several 
engineers in England, for plans of these engines and boilers in his forthcom- 
ing work on war steamers. That work, when completed, will afford engi- 
neers in England an opportunity fidrly to criticise them, when we shall be 
ready, if necessary, to defend them against unjus( attacks. 

I proceed to make such extracts from the report previously mentioned and 
that of Mr. Scott, her engineer, as I think justify me in asserting that the 
steamer has done more them was expected from ner in the original agree- 
ment 
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'< In the middle of May the Kamschatka hauled out of dock, with a crew 
of 250 men, 200 shells, for each of the four big guns, 75 round shots for 
each of the 36 lbs. guns, provisions for two months, water for six weeks, 
and 500 tons of coa^ bound on a cruise to Finland in company with the se- 
cond best steamer in the Russian Navy, on board of which was the Grand 
Duke Alexander, the Emperor's eldest son. Steaming with her four boil- 
ers, the Kamschatka easily ran round the other vessel/' 

" Her second cruise was in company with the Bo^tea, the largest and 
fastest man-of-war steamer in the Russian Navy, to bnng the King of Prus- 
sia to Cronstadt This trial had been anxiously expect^ by all on board ] 
but whi^t sea going steamer can keep up with one which makes never less 
than 11 and frequently up to 12^ Imot per hour as the Kamschatka does? 
This trial fully settled all questions as .to her speed. As a last resource to 
the English Miction, it was declared that if driven up to such speed, her boil- 
ers must undoubteoly burst as those in American boats always do ,- for 
through the means of English papers, wd are provided with lull accounts of 
all di^sters to American steanuxxUs. The nussian King, however, was 
brought safely to Cronstadt and back again to Prussia, the Kamschatka car- 
rying from 12 to 15 lbs. of steam, and making 12 knots^per hour. The 
Captain received the Prussian order of the Black Eagle and a diamolid ring, 
with the King^s initials. Her next trip, the Emperor, accompanied by 
a numerous suite, proceeded in the Kamschatka to inspect tne whole 
fleet then out in the Finland Gulf We left Cronstadt at midnight with a 
heavy blow right ahead. During the whole night we made 10^ knots dead 
to windward— -driving the spray over the ship from jib-boom to tafihuL The 
next day the wind abated and the fleet vtras inspected. On our return to 
Cronstadt the Emperor took the Captain by the hand, expreaeed in the fullest 
terms his entire sati^ction as to her performance ; saia that he considered 
her a cheap vessel, and presented him with a magnificent diamond ring. 
The Kamschatka niieule one more trip to Revel, having on board the Consort 
of the Grand Duke Michael 

^' On the 2d of October, the Kamschatka was again ordered out and left 
Cronstadt to go to the relief of a Russian line of battle ship lost on the coast 
of Norway. Two crack steamers, one French and one £nglish, left Cron- 
stadt ten hours before us^ we encountered a tremendous gale of wind and 
arrived at Copenhagen 24 hours before either of the other two. We ran the 
distance from Copenhagen to Elsineur in one hour and three quarters ; we 
once hove the log during this time — the line ran out with 12} knots before 
the sand had gone through a 14" glass.' We remained nine days on the 
coast of Norway, and on our return at that late season made our run from 
Copenhagen to Cronstadt in 66 hours, which never has been done by any 
other steamer. 

'' I give you, in conclusion, the data from which you and all other engi- 
neers can estimate the performance of the steamer — average steam 16 inches, 
cutting off at half stroke ; 17^ revolutions of a 29 feet wkeel ; vacuum 28 j^ 
inches. She consumes, ffoing easy with a 40 inch cut off, one ton per hour ; 
at a speed of 11^ to 11^ Imots 38 tons for 24 hours, and forcing ner up to 
12 and 12} knots 42 tons in 24 hours, of bad and rotten English bituminous 
coals, such as we always have in Russia. Her ynidB and top-masts are got 
down in 7 and up in 13 minutes. In beating to quarters, her bulwarks are 
unshipped in 2jt minutes, her big guns can he loaded ana fired every 50 se- 
conds, and steam <:an be made from cold virater in 1 hoyr and 15 minutes. 
The boilers are free from leaks, and not one tube has been taken out or 
' replaced.'' 



m Later to the HmL W. Oann. 

. The above eitracts from this repoit are folly conoboTated by the state* 
ments of Mr. Scott, as regards spc^ and consomption of fuel He alao 
states that he has had no dimculty with the engines and boilers ; that the lat- 
ter are perfectly tight, and supply, if necessary, 20 lbs. of steam. That a 
consumption of one ton per hour of English coal of inferior quality, supplies 
her engmes with 12 lbs. of steam, cutting off at 40 inches, or one third, with 
which they will average 14 reyolutions per minute ; and that to carry 18 to 
^ lbs. of steam, cutting off at 60 inches, or one hal^ the consumption is less 
than two tons per hour, of the same quality of coak. 

The last subject to which I shall call your attention, is that of the compar- 
atire cost of the Kamschatka, and the steamers Miraouri and Mississippi, 
which was discussed with much acrimony by a writer in the Philadelphia 
North American, of Noyember 16,«1841. I shall not enter into the calcu- 
lations of the writer as to the tonnage, &stening, ^., of the respective ships, 
because they are founded either upon gross ignorance or intentional misrep- 
resentation. I assume the position that the Kamschatka is as costly as the 
Missouri and Mississippi, lulowing* for the difference between the value of 
white oak and live oat— ^ing as large, as well built, and well fiistened, and 
with engines of the same power. Neither do I claim that her cost should 
be greater, because those steamers carry no guns on the second deck, it beinc^ 
^<ddent that their construction would adEmit of such additional force, if desired^ 

Srovided that their draught of water would aUow the ports on the second 
eck to be cut 

The cost of the Kamschatka, when ready for sea, including all expenses 
of every description, exclusive of the amount agreed to be paid R dt G. L. 
Schuyler, was $4 1 8,9 19, y^. 

The cost of the steam snips Missouri and Mississippi, to the 31st Decem- 
ber, 1841, as stated by the Secretary of the Navy, was $1,072,882,^, or 
$536,441,^^ each — to which is appended this remark: ^ Other expendi- 
tures have since been made, presumea to be comparatively smaU^ but the ac- 
counts have not yet been returned to the Department" 

The difference of the cost between a live oak and white oak frame for the 
Kamschatka would have been, at the outside, $20,000. 

Although an enquiry recently made by Congress on your motion to the 
Navy Department will show, it is presumed, die exact cost of the Missouri 
and Mississippi, I feel quite safe in asserting, that it exceeds that of the Kam- 
schatka one-fourth for each steamer. 

You will note, moreover, that in the cost of the Kamschatka, large sums 
are included for charge, from which Navy Yard vessels are exempted : 
such as lease of the ground for buildin^^ the ship, wharfege, salaries and 
wages of every person employed in and about her ; expenses arising from 
want of fixtures. I may instance the cost of placing the boilers in the ship, 
which was $2000. Extra prices were likewise paid with the consent of 
Captain Von Schantz upon some heavy contracts, to enable the vessel to be 
completed by September, 1841. 

I leave this subject with one concluding remark. In consequence of build- 
ing the Kamschatka at the same time with our two government steamers^ a 
competition in regard to them naturally arose. This feeling has in some m- 
stances been made to bear upon us as if we were not properly interested in 
the success of our own steamers. To our friends generally, and especially 
to those attached to the Navy, it would be unnecessary to advert to tnis sub- 
ject ; but I take this opportuniQr to state publiely, that all our plans and ex- 
perience are now, and alwa^rs have been, at the service of the Navy Depart- 
ment ; and that in any criticisms, made here or elsewhere, no reference has 
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been had to individuals, but to the system adopted by die late Boaid.of Navy 
Commissioners. 

Notwithstanding^ I throw myself open to the imputations of those who may 
think my opinions are founded on seu-interest, I cannot but maintain that the 
only mode for our Government to obtain economical and efficient war 
steamers, is to have them built by ccmtract with responsible individuals, un- 
der the superintendence of officers of the Navy. It is by this method only 
thait the skill of our engineers and mechanics can be fully developed ; which, 
if ^rly done, need not feat competition with that of any country. 

I have the honour to be, with great reroect, your ob't serv't, 

Qboboe L. Schuyler..- 
New-York, Jan. 30, 1843. 



A FEW STATISTICAL FACTS ON THE REVENTJS AND EXPENDZnTRS OF THE TWO MOST 
EXPENSIVE LONG, AND TWO MODERATELY EXPENSIVE RAILWAYS. BY JOHN 
HERAPATH, ESQ. 

At a time when so much is said upon the question of good and bad rail- 
ways, and when traffic and expenditure are matter9 of warm discussion, I 
have thought a few calculations and observations on the recent reports may 
not be unacceptable. For the purpose I have in view, I have se^cted two 
of the most coistly long lines, the Birmingham and Great Western, and two 
of those which are considered reasonable in their cost of construction, namely, 
the Grand Junction and South Western. 

It will be seen that, in my comparisons, I have had labor which has not 
been lessened by the very dissimilar manner in which the companies Iceep 
their accounts ; but, if it will at all aid those to form sounder notions who are 
anxious to embark in railway property — ^for I can hardly expect it will be of 
much service to old railway stagers — I shall consider that my time has not 
been misspent 

I trust that my readers will distinctly bear in mind that my computatioxis 
are based upon the data furnished by die last reports of the companies, for 
the genuineness of any of which data I do not hold myself uiswerabla If 
there has been any cooking in any of the accounts, the sin of it is none of 
mine. All that I bold mjrself accountable for is the calculations, which I luive 
endeavored to make, and which I hope will be found, correct 

By the last half-yearly reports of the London and Birmingham, Ghrand 
Junction, South Western, ana Great Western, Companies, the amounts called 
up in shares and loans, excluding shillings and pence, are — 

Loud, and Binn. Grand Jimetioii. Sooth Weiteni. Gi«at WMtern. 
Shares, 8,615,897 1,780,490 1,825,507 3,009,3 U 

Loans, 2^278,654 483,362 630,100 3,332,025 

» 

Totals, 5^4,551 2,263,852 2,455,607 6,341,336 

This is what ^'consider pure capital, disentangled from other items with 
which the accomits aire encumbered. For instance, in the London and Bir- 
mingham account is a sum of £9,561 for " premium realized on the reserved 
new £32 shares," which, though put into tne capital account, appears to me 
to be more of a contingency than, bandfidej a part of the capital. Again, in 
the Grand Junction, there is about the same sum made up of sale of refused 
shares, and of materials which, not having included at the time I made the 
calculations, though the sale of the refused shares forms certainly a very le- 
gitimate element of the capital, is not comprehended in the above statement 
8o £24,449 made up of ^ profit on shares, luul ^ interest," carried to capi- 

20 
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tal in the South Western, I have not called part of the eapital, for the same 
reason as in the London and Birmingham, namely^ that it ajmears to me to 
be a kind of accidental wind&li) rather than legitimate capital The same 
might be said of about £3000 in the Great Western accoimt, for ^ registra- 
tion fees" and ^ rents." This company is the only one of the foor trhich 
does not exhibit a capital account, but gives simply a balance sheet of receipts 
and expenditure, including the half year's traffic and expenses. In the South 
Western, £996,545 belonging to the Gosport Branch isat present tantamount 
to a loan, having only 5 per cent interest now paid on it In August next 
it will be converted into diares, and receive a dividend At present, how- 
ever, it diminishes the share capital, and augments the debt, of the company, 
from 27.15 per cent to 60.60, as in the folio wincf summary: 
Thus, for every £100 of actual capital raised by shares, the 



London and Birmingham! f £63.03 

Grand Junction I t^ve severally J fAl «ne« 

Southwestern f "»^»«^^™*y ^ 34.62 or 60.60 

Great Western J L H0.72 

of borrowed money taken up either on mortgage or loiui notes. It appears, 
dierefore, that an amount of debt nearly equ^ to two-thirds of the entire pro* 
perty of the shareholders stands against the London and Birmingham Rail* 
way: and a debt of something more than a fourth of theirproperty against 
the shareholders of the Grand Junction ; and in the South Western, of above 
a third ; while in the Great Western the debt exceeds, by nearly eleven per 
cent, the whole property the shareholders have in the concern. It is not for 
us to say whether tne legislature did, or did not, contemplate such very larffe 
dxkitB as are here contrai^d. Fortunate^ however, it certainly is, that in the 
first, and particularly the last, of these lines, that their per cent profit upon 
the. whole capital and debt together, exceeds that of their debt ; for, veere ft 
otherwise, the shareholders would be in a most melancholy position. As it 
is, it is a great advantage to them to be in debt, and we shonld reconuQOEid 
them to keep so as much and as long as they can. 

The Grand Junction have, b^ a little dexterity, reduced their capital to only 
i^203,300. For, finding their shares at a high premium, they rerj adroitly 
hit on an expedient of paying off* their debt at a considerable savmg to the 
company, and, at the same time, with great benefit to the shareholders. For 
instance, they created 17,624 quarter shares, representing in capital only 
£440,600, and they say to the receivers of these, " Now, if you will take 
upon yourselves to pay the interest of the debt, and the debt itself^ as it foils 
in, we will give you the full dividend upon these quarter dmres, and, when 
you shall mive paid ofi* (he debt, we shall save in capital near £100,000." 
As yet, only 21. 10#., or £44,060, have been called up, and these quarter 
shareholders stand in this position : — they are receiving at the rate of 32. per 
annum on the 2/. IOj. paid up, out of whi<^ they have to pay 1/. 2f. 6i. per 
annum, for interest, leaving U. 7s, 6d, net for their clear dMfiend on their 2/. 
lOf. share, or about 54 per cent But, as a set ofi) they have still to pay 
about 27/. 85. 6d, on each of these quarter shares, besides the already paid 
sum of 2L lOf. ; that is, the quarter shares will cost somewhere about 30/. 
each. 

.In the same way, the London and Birmingham Company are paying the 
full dividend on their quarter shares, on which only 5/. has been paia I 
have never, however, heard with what prospective advantage to the company 
this was done. The Grand Junction plan is a good contrivance eventually 
for saving capital to the company, though at present at the expense of the 
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other shares ; hut the London and Birmkighaai plan appears to me to he now 
damaging the original holders, and with no prospective benefit 

Supposing D to be the per cent amount of debt on the capital actually naid, 
or the per cent interest on it, t the per cent, interest on the capital and aebts 
together which the profits would pay, juid $ the per cent dividend on the 
shar^ or capital alone after paying the interest, we have the following sim- 
ple equation from which to deduce any one from the rest, namely : — 

lOOf+Dd— (100 + D)«. 

wk -.1— In A' 1005+Dd 
Whence $wm % A r-r-r — D and x =s» > — ■ — =— 

• -r j^ x^auuY 100 + D 

By the second equation it appears that if the debt was about one-fourth of 
the paid-up capital, and the interest of the debt was 5 per cent, an4 the con- 
cern paid 11 f per cent, the shareholders ought to divide nearly 13^ per cent. 
This^ as we shall presently see, is the case with the Grand Junction, con- 
sidering their loan as a debt * but they have only divided 12, in consequence, 
chiefiy, of the heavy sum they have laid by for depreciation and a reservea 
fund, and the operation of the quarter shares. 

If we were to go closer intp details, they ought to have a better dividend 
than we have given them, because we have not taken in the whole of their 
half-year's income, nor £9000 balance on the preceding account, while we 
have comprehended every item of their expenditure ibr the halPyear^ and have 
only reckoned the debt 25 per cent, whereas it exceeds 27. 

Lf the debt was two-thirds of the paid-up dipital and interest together, and 
the profits would return 10 p^ cent on the whole debt and capital, the shares, 
with 5 per cent interest on the loans, might divide near 13|> per cent on the 
paid-up capital. This is nearly the position of the London and Birmingham 
Company. Owing, however, to the large sum set apart for depreciation and 
■ the quarter shares, on which, as I have said, only bl. capital is paid up, re- 
ceivmgthe full dividend as if 25/. had been paid, the old shares only receive 
9^/. per share, or about 104 per cent Such is the unfortunate operation of 
these preference shares and tne depreciation fund. It is true we nave reck- 
oned tne debt larger, and, therefore, more advantageous than it is to the share- 
holders, and have taken the interest divisible upon the total cost greater than 
it really is ; but afler making due allowances for all this, the dividend on the 
shares would cover 13 per cent, if it was not for the operation of the prefer- 
ence shares and the depreciaton fund. 

With the South Western they only pay 5 per cent interest on the Gosport 
branch, that is, on an additional £296,500, wnieb reduces their paid-up capi- 
tal to £1,529,000, and increases their debts to 926,600/., or to above 60 per 
cent of it. On the total of capital and loan, we shall find presently that this 
tompany can pay 6} per cent Therefore, allowinfif 5 per cent upon the 
debt, which is fths of the paid-up capital, and we sh«Il have 7.80 for the divi- 
dend per cent, which might be made on the shares. The amount divided 
is near 7| per cent, very nearly the full one, and they hold a balance of 
8750/. in hand. 

The Great Western would pay 5.8 per cent on the loans and capital, and 
has 1 10.7 per cent of paid capital in loans. Therefore, if 5 per cent be paid 
on these, the dividood ou^ht to be 6.7 per cent on the shares. At the last 
meeting, a dividend of 6 per c^t was d^lared. 

The length of line run by the London and Birmingham, including the 
Aylesbury branch, is 1 19^ miles ; of the Grand Junction, including the 
Livei^KX)! and Manchester, aid Chester and Crewe, it is about 133^ ; of the 
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Sooth Western, taking in the Gosport branch, 92|; and of the Qieat West- 
ern, including the Bristol and Exeter, and Cheltenham Union, 169 mikt. 
Henc^ taking the receipts earned during the past half-year, exclusive of oth» 
sources of revenue, and the expenditures, we hav^^ 
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• This 18 ghren hj Mr. Moss, the Chairmaii. The other eosts per inSe aie eomfPted 
tiqKm the number of mSes eoofltnieled. 

This tahle affords us some very instructive information. 

Many persons, for example, imagine that the amount of traffic per mile per 
week, as given in the Railway Afogazine at the request of some high author* 
ities, is indicative of the value of the lina Taking an extreme case, this 
vroiud he true, for if a lin J had no traffic at all, it evidently could be of no 
valua But me grossamountoftraffic, or the amount per mile, goes a very 
litde WKv towards deciding the merits of a Una For instance, we have here 
die London and Birmingham at the head of all the. railways in receipts, and 
more than double of anomer railway, the Grand Junction, which divides upon 
its whole cost, anid with the dead weight of the Chester and Crewe hangmg 
Upon it, near 2 per cent more. Receipts, therefore, are poor criteria of the 
merits of a line. Thev are good tests of the quantity m business done, and 
of &e foundation on wnich profits may be made, but go no further. 

Others, again, think the expense per mile a proof of the economy or ex- 
travagance of a company in the management of their affidrs. This is a posi- 
tion equally as absurd as the preceding. The London and Birmingham is, 
upon this principle, nearly twice aa extravagant as the South Western, and 
yet it would pay, upon the whole cost, near 3 per cent per annum more divi- 
oend. Again, the Grand Junction is, if expenses per mile are a test, less 
economical than the South Western ; nevertheless, it pays a good way to- 
wards double the dividend. A little reflection wouU tell us that tl^ milea^fe 
expenses are influenced more by the amount of business done, than l^ ue 
economy of management But ^ere are some, and even public writers, who 
have 9uch crude notions upon railways, as to make high mileage expenses a 
ground of complaint against companies. 

Equally absurd is another point on which much stress has been laid. I 
allude to the expenses per cent of the traffic upon the receipts. Many per- 
sons exclaim, if one company transacts their busmess at a higher per centage 
than odiers, that things are worse managed there than where the per centage 
it much less. Referring to our tabl^ afifain, and we shall perceive the un- 
soundness of this doctrine. The Grand Junction is near 40 per cent, on the 

per centage expcpgeSy moTa lapenaJiwB-than thft T^mylnp ^nA l^iwnir ^hiifH^ ^ftd 
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oevertheless can dividei upon its whole cost at the rate of - 1 1} per cent, while 
the London and Birmingham cannot divide 10. Again, the South Western 
is apparently paying a higher per -centage expense on its receipts than the 
Great Western, and the receipts per mile are much less ; wad yet it pays at 
the rate of 6} per cent on its cost, while the Great Western cannot pay at 
the rate of 6 on its cost, though it has divided, and apparently justij&ibly, at 
the rate of 6 on the paid-up capital. 

The fact is, the per centage expenses depend upon two things, the &res and 
the amount of business. CXher things alute, if the fiures are higher, the per 
Centage expenses will be less, and vice versa. Again, the more business, the 
less in proportion is the expense at which it can l^ done, simply becaiise the 
standing expenses^will bear a less proportion to the receipts, when great, than 
they will when little. For my part, I would rather see, where there is a 
scope for business, the per cent esroenses high, for the probability is there 
would be much more tiade and profit 

The &ct is. receipts or expenses per ipile, or per centage expenses on rer 
ceipts, are all &llacious foundations upon which, separately, to ground an 
opinion in &Yor of any line. RaUwofs are strictly commercial enterprises, 
and it is the annual per centage of profit alone on the capitalf as in any 
other undertaking, that determines its value. The smaller, therefore, this 
capital is, the more likely the line is to pay, and hence every effort i^ould be 
made, in the construction of the line, to keep the cost down. Had the Lon- 
don and Birmingham, with its immense trade, (nearly double that of either 
of the other lines,) been made at anything like its original estimate, or like 
the cost of either me Grand Junction or South Western, it would, with its 
economy of workings have paid a magnificent dividend. The seme, no 
dotibt, would be the case with the Great Western, when it comes into, its foil 
receipts, which will not probably be for these two or three jears. Never 
was economiy of construction more fbrcibly exemplified than m the compari- 
son of the London and Birmingham and the Grand Junction. With more 
than a double business, and an expenditure proportionably much less, the 
Grand Junction leaves the London and Birmingham far in the rear of pro- 
fitable undertakings, for no other reason than that the total mileage cost of 
construction of the one has been about 143 per cent more than that of the 
other. But the Grand Junction, nearly the lowest of the four in the amount 
of its business, having been constructed the cheapest, stands at the head of 
them all as a commercial speculation* Railway Mag. 

VABIABLE ORIFICE OF THE BLAST FIFE 07 LOCpHOTIVE ENGINE^. 

In the February number of the Journal, I described a ^ Self-acting Ex' 
pansion Slide Vcive" and in the course of the explanation, referred to hav- 
mg obtained patents abroad for an apparatus, by mean^^f which, the orifice 
of the blast pipe of locomotives can be regulated by the engine driver ; I 
will end^vor in this paper to describe the apparatus, and to point out its 
general utility. 

The determination of the area of the orifice of the blast pipe, is of impor- 
tance in the construction of locomotives ; upon its proportion depends the 
supply of a sufficient quantity of steam fer the service ofthe engine, and also 
its comparative efiective pressure upon the piston. It may be made so large 
or so small, as to prevent the engine from performing her allotted amount of 
duty ; and the application of this blast of steam, may be considered (next to 
the boiler itsel^^ me most useful invention in this beautiful machine, so es- 
sentkd a complement thereto, that the locomotive engine would have been 
very imperfect without it The possiUUrj^ of its successful application hav- 
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ing been ascertained, experience promptly indicated the extreme limits of the 
area of the blast, within which the engine could exert her power ; but k still 
remains to be decided as an invariable rule, what the exact size should be 
withm these limits, to produce the most useful effect ; and you will very sel- 
dom find any two engmecrs who adopt the same sized blast, for engines of 
the same power. 

When the diameter of the orifice of the blast pipe is too great, the energy 
of the blast will decrease, and the draught through the fire will not safSce 
to generate the quantity of steam required to keep up the speed of the en- 
gine ; when, on the contrary, the diameter is too small, the resistance behind 
tlie piston will become so great, in consequence of the steam not beibg able 
to escape through die contracted passage, as sensibly to reduce its emotive 
power on the piston. Within these two extreme limits (if an invariable ori- 
fice of blast is adopted) it at first sight appears, that there mus( be an inter- 
mediate point at wnich, if it could be attained, an engine would perform the 
fipreatest quantity of work, with the smallest quanti^ of fuel. This interme- 
diate point, if it can be admitted to exist, is exceedmgly difi^cult to discover, 
because a locomotive engine has to overcome a degree of resistance that is 
constantly changing, either on account of the loac^ the action of the wind, 
the state of the rails, or other causes. 

Id the preceding paragraph, speaking of the extreme limits of the size of 
blast, within which an engine may work equally well,, some doubt is ex- 
pressed as to whether there exists an intermediate point that might be pre- 
ferable, as enabling the engine to perform more efifective duty. It is proba- 
ble that within a certain limit, the blast (if invariable) may be made of any 
intermediate size, without sensibly influencing the average effect produceo, 
the inconvenience and advantage resulting from the diange being so nicely 
balanced, that no sensible difiTerence could be discovered. If such is allow- 
ed to be the case, the efficacy of the variable blast must be manifest without 
a trial 

In order to diminish the resistance behind the piston at the return of the 
stroke, the elasticity of the steam has been taken culvantage of; a chamber 
placed at the foot of the blast pipe, by allowing the steam to expand on its 
escape from the cylinder, relieves the engine, ana has permitted tne adoption 
of the most contracted orifice of blast, that I have yet seen successfully em- 
ployed. The greatest relief, however, has been obtained by throwing off 
the steam considerably before the piston arrives at the end of the stroke, 
thereby enabling it to expand before the return of the piston, and thus very 
effectually diminishing its resistance : and although by so dbing a portion of 
the effective power of the steam is lost, it is at the same time a judicious 
choice between two evib, and if not adopted, the discharge of the steam from 
the cylinier at the jnomcnt of the return of the piston would determiqe a 
powerful resistance to its free action, and so reduce die effective power of 
the engine. 

The contraction of the blast pipe being an inconvenience inseparable from 
tlie condition of generating a good supply of steam in the locomotive boiler, 
it becomss important to partially remove this inconvenience when practica- 
ble ; and as the state of the fire, and the quanti^ of steam required, are fre- 
quently varying, it may be positively assumed that an invariable contraction 
of the blast pipe is an imperfection. 

It frequently occurs that there is either too much, or not enough steam, in 
the boiler : wnen there is too much, it is the usual custom to open partially, 
and sometunes entirely, the fire door, so that by admitting a current of cold 
oif into the fire box, .and through the tubes, the production of steam will be 
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diiximnhed , but this remedy is very olgectionable, and should he applied as 
seldom as possible. 

When there is not enough steam, the draught through the fire, in conse- 
quence of the low pressure of the steam^ and the slow motion of the engine, 
will necessarily be less energetic than it ought to be, the means of exciting 
the fire beconung inefficient at the time when its assistance is most wanted 
A good engineer will certainly take care that this occnrs as seldom as pos* 
sible, but there are accidental causes orer which he has not sufficient con- 
trol, and on such occasions the power of contracting the orifice of the blast 
pipe, would be very beneficial, bv enabling him materially to increase the 
rapidity with which the fiie wouU fae brought up to its propei state. 




By good management, the engineer can therefore have full power over 
the production of steam, so as U all times to hare a good supply, and to pre- 
Tent almost entirely the loss occasioned I^ its escape from the safety ralves 
while the engine is in nuAion ; and lakinff into consideration the frequcid 
oecasicHU on which advantage my be dsrwed by varying the orifice of the 
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blast pipe, it may be inferred that it is as requisite to have full cdmrnand of 
this orifice, as it is to be able to determine the position of the reralator. The 
speed of the engine may. moreover, be occasionally regulatea with admsn- 
tage, by varying the orince of the blast pipe, without altering the position of 
the steam regulator. To carry out^ in apractical manner, tEe variable con- 
traction of this orifice, it is requisite — Tnat the apparatus should be easily 
constructed and applied, and not liable to get out of order ; that its action 
should be simple and effective ; that an inmcator should show the area of 
the orifice imder which the engine is working. 

Having pointed out the general advantages I propose to derive from the 
application of a variable blast, I will now describe the apparatus that has 
been employed, which will be clearly understood, with the assistance of die 
annexed figures. 

In the construction of this variable blast, there is one point on which it ii 
proper here to make a remark, which if not attended to, would materially 
tend to destroy the good effect to be produced. 

The annular space between the internal cone and the orifice of the blast 
pipe, if too much contracted, diminishes the energy of the blast ; so that it ii 
necessary that, at the point of ffreatest contraction, with a view to obtain ths 
strongest draught, the relative diameter should be so calculated as to leave 
nearly a half of an inch of space, for the passage of the steam beCvreen the 
internal moveable cone and the edge of the blast pipe. 

The intensity of the draught through the fire can be weakened, therefiire^ 
either by enlarging or by contracting the orifice of the blast pipe, beyond a 
certain limit I have occasionally regulated the motion of an enmie by the 
contraction of the blast pipe, leaving at the same time the regmator wide 
open, because by contracting the orifice more or less, the pressure behind 
the piston may be varied, flM so regulated as to augknent or diminMli the 
effective action of the steam on the piston. The adoption of this variable 
blast may also be considered as an extra security, for by keeping the interoal 
regulating cone of the blast pipe closed, while an engine is required to remam 
stationary, no danger could anse from the accidental opening of the r^fulator. 

Explanation of Figures. — ^Fig. 1. Longitudinal elevation of a locomo* 
tive boiler^ part of the smoke box beins removed to show the extremity cX. 
the blast pipe. The circular portion of the boiler between A and L is omitted. 

Fig. % Plan of the orifice of the blast pipe, showing the regulating inter- 
nal cone B, with its three guide ribs ^, d, by upon an enlar- 
ged scale ; A, smoke box ; B, regulating cone of the vari- 
able blast ; 5, by b, three thin ribs or feathers, attached to 
the regulating cone B, for the purpose of keeping the cone 
B exactly in the centre of the blast pipe ; C, vertical rod. to 
which is attached the regulating cone ; D, part of the chnn- ' 
ney I E, blast pipe ; F, hand gear to work the cone B ; K, graduated plate 
fixed to the fire box, to show the position of the.cone B, and the exact area 
of the orifice of the blast pipe ; L, fire box. H. R Edwards. 

— Civil Engineer and Archittcfs Jtmmal. 
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We are indebed to a friend for the following clear and satiisiactory expla- 
nation of the recent rupture of the boiler of the steamer Mohegan. It will 
.be seen that the &ult was not in the form, but in the construction of the boil- 
er. Such accidents serve as useful lessons to the careful mechanic — by 
teaching the necessity of increasing the strength of the boiler in those por- 
tions which have hitherto been left comparatively weak. 

EXPLOSION OF THE BOILEa OF THE 8TEAUBOAT MOHEGAN. — ^AFRIL, 1843L 

The steamboat Mohegan, at the time of this explosion, was furnished with 
two copper multiflue or tubular boilers, two and a half years old, construct- 
ed after the plan of locomotive engine boilers, for railroads. The tubes, 
(S60, or thereabouts, in number,) had a length of about eleven feet, with a 
diameter of about two and a half inches. One only, of the boilers burst 
The rupture was in the flank of the outer cylinder or shell, partially undei^ 
neath and nearly midway c^ the length of the tubes. It evidently commen- 
ced at an arm-hole, three by seven inches, in the side of the boiler. From 
this arm-hole a rent was made each way to the nearest seam or row of riv- 
ets, the portion separated hanging like a flap, of the width of a single sheet 
of copper, and forming an opening for the escape of hot water and steam, 
of about three square jfeet The explosion was accompanied by a loud re- 
port, and the end of the boiler nearest the rupture, was raised some three 
feet from its bed. The circumstances attending this explosion do not appear 
to warrant the conclusion of its having been produced either by a deficiency 
ia the supply of water, or from an undue pressure of the steam. The part 
which gave way, was low down in the boiler, and was not exposed either to 
the direct or indirect action of the heat, and could not therefore have been 
weakened from this cause, and had there been an extraordinary pressure of 
steam, the boiler, if properly constructed, would have yielded internally, as 
in all similar cases of locomotive boilers, by the rupture of one or more of 
the tubes, and the efl^ct would also most likely have extended to the boiler, 
between which and the ruptured one there was a free communication. 

. The cause, therefore, for the bursting of the boiler was in all probability, 
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the want of a due degree of strength in the boiler itself, at the place <^ rup- 
ture. It is possible that this defect may have been in the copper. The 
sheet which gave way might have contained, perhaps, some flaw not discov- 
ered by the manulacturer. Supposing the material to be sound in all re- 
spects, still there were, in our view, mechanical defects in the atructore of 
the boiler itself. 

1st. The edge of the arm-hole was not protected from rupture by a band 
soldered and riveted thereto. 

2d. The boiler rivets were too large, or too near together, by which, too 
much of the metal or substance o( the copper was cut away. 

3d. There were no stay-bars or bolts to support the sides or shell of the 
boiler, axkl no bands enclosing it 

This liast circumstance is, we think, very conclusive as to the want of the 
requisite strength in the boiler. For the distance of eleven feet, the length 
of the tubes, no stay-bolts were inserted. The diameter of the shell of the 
boiler of this portion, is about eight feet Its form cylindrical With so 
great a diameter and length, the effect of the pressure of the steam acting 
with all the advantage of the funicular power in forcing out the sides of the 
boiler, it was scarcely possible that the copper should long be able to stand 

The locomotive boilers used upon railways are unquestionably the safest 
form of boilers, and for the very good reason that the shell is so mnch 
stronger than the tubes, that the latter under an undue pressure are always 
the first to yield, and as they are of small size the rupture of one or more a 
not attended with serious consequences. Each tube becomes in foct, a safety 
valve and the steam finds vent in a mode not likely to produce serious h^ 
ry. The boiler of the Mohegan had less relative strength than a locomo- 
tive boiler, inasmuch as it was constructed of c(^per instead of iron, and of 
much greater magnitude. It is true that the former vms designed to be 
worked with a less pressure of steam, but the difference in this respeet was 
less than the difference in the absolute strength of the two descriptions of 
boilers. 

A most important consideration in the construction of the tubular or mol- 
tiflue boiler, is the giving to the exterior cylinder or shell a greater degree 
of strength than is possessed by the tubes. There is no difficult}^ in accom- 
plishing this, even with boilers as large as those of the Mohegan. When 
80 constructed, they are the safest form of boiler, and as they are not not- 
passed for effectiveness in generating steam, we hope that the case of the 
Mohegan will not be quoted to their prejudice, but serve rather to induce a 
more full investigation and thorough appreciation of their merits. 

Ftlton. 



RBPAiaS OF RAILWAYS. 

All the first attempts at railwaiyain the United States, as their defects of 
construction were developed in mrlcing them, were over and above thai ex- 
pense, put to heavy annual exomditures in correcting those defects, which 
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Mongiiig more propeorly to coastructioii, should have hem charged to th^ 
capital in the road ; but the whole appearing in one iiem under the head of 
ordinary repairs, has led to very exaggerated impressions as to the costliness, 
of merely maintaining a railway, and which are yet indiscriminately entejS 
taiiied of the old and more modem structures, without considering that in the 
latter most of those original defects have been corrected, and that principail- 
ly by a more liberal outlay in their first construction. 

A case particularly illustrating this fact, is found in the Baltimore and 
Ohio railroad, among the earliest of these enterprizes, which after contend- 
ing for several years with every difficulty, was nigh being abandoned m 
despair, and was aaiy saved by Mr. M'Lane being called to preside over it 
in 1837, at wliich period he describes its condition in the following terms. 

^ The main stem to Harper's Ferry was in a state of utter delapidation, 
the moving power and machinery inadequate to the accommodation of the 
bosiness actually ofiered for transportation. The department of repairs of 
the road was both expensive and inadequate, consisting of an unnecessary 
amount of superintendance without the requisite skill, and under large out- 
lays, the road was annually becoming worse. All the repairs of machinery 
were made by others, under contracts at high prices, and so inadequately 
performed, that every part of the machinery was daily becoming more unfit 
.for use. Public confidence appeared to be entirely wiihdra\vn." 

It is from its operations under this condition of things that most of the ar- 
guments have been drawn, and are to this day appealed to against the rail- 
way system in general. The report shows that firom 1837 to 1842 the av- 
erage annual expenditure in remodelling the road, was for those ^ye years, 
$83,400, or 9850 per mile, being 9370 for labor, and $480 per mile for 
materials ; and that now, although laboring under many miles of flat bar 
road, the expense for labor of adjustment and repairs of road, is reduced to 
$660 per mile per annum. Instead, therefore, of the above dark picture of 
1837, we have now its condition in 1842, described by Mr. M'Lane in the 
following bright colors ; ,and considering the disadvantages still, of this ma- 
chine, in heavy grades, short curves and flat rail, its present success may 
be appealed to, as the complete triumph of the modem railway system in 
judicious hands and in suitable locations. 

'< Here is now a system of railroad operations reduced to a scale of greater 
cheapness ntid economy than any other known to us in Europe or the Uni- 
ted Statesj and brought to its present perfection by nearly five years of ardu- 
ous toil and the exercise of all the skill and science the c<mipany could em- 
ploy. It is daily compl3ring with all the demands of trade, and giving uni- 
veirsal satisfaction to the public, with fewer interruptions, and at less cost of 
transportation, than any other known road." 

The reports hom several roads for a series of years, furnish the following 
rates per mile per anntmi, for adjustment and repair of road, but as no de- 
tails are given, it is not known what propoxtbn belongs to repairs and what 
to re-constructkm, and the average being struck on merely the distance be- 
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tween die two teflnmi rf the road, without eonntiiig the milai of ridings or 

double track, they cannot be folly relied upon aa showing the trme mmmmi 

tf ordinary cost of maintenance of road. 

Boston and Lowell, 26 miles, edge ndl, average pr. mile fi>r 6 years, 9681 

BostoA & Providence, 41 ^ *^ <" b ^^ a&l 

Boston and Worcester, 46 « << « 

tJtica and Schenectady, 78 <« flat bar, ^ 5 <« 4fi» 

Georgia railroad, 100 » "^ << 

Baltimore and Pbilad. 05 <' mixed rail, '^ 

niilad. and Reading, 56 ^ edge nil, ^ 2 «" 390 

The varying circumstances of the above roads, as to chafacter of stme- 
ture, soil, lacility ot drainage, prices of labor and materials, renders an av- 
erage of them entirely fotile, and shows the necessity of jodgiikg each road 
Separately by its own merits and peculiarities. 

To come, then, more strictly to the item of repairs and labor of *^j°*^™g 
track, let us look into the diflerent constructions of rood and show what ii 
the whole cost of materials composing them ; the entire consumption of 
these, in a given timt^ being of course the limit of the cost of these ie pa ii% 
vrfaich fluctuatmg as to amount in the annual intervals, will result in the fiit 
lowing average per mile for the whole period. 

Na 1. 

Gnmiid silli 21400 ft«t N. Our. puM par mils, SM 

inatptecw «bO0Oi<Mt <to. 66 

aiMpen i;760 7 b7 8 inch, 499-^32 last 5 yaan, lou psr mik per anmiM, W ' 

Bridnet, wotfdca portion, artrags coat p«r mils, l^iOO ** 12 '^ *^ IS . 

boa rail, chain and qpikat, 4^000 ** 25 ** wear 26 per cent per ami., > ^ 

or pernila, ) "^ . 

m 

Labor of adjnsting track and xnahiag rcpain, per mile. 

No. 2. 

Ofonndsilk, permik, 20^ 

OfOHtiae and joint pieces, 271 

Irfmfitodinal string pieces, yeUow pins, 316—810 last 5 years, lou psr mile per annnm, IfD 

wooden portioM, averafs cost per mile, 2,600 •< 12 *< ^ 968 



bofe rail, chairs and spikss, 4^000 ** 26 " waar 26 per cent per aan,, > ^ 

or ser mile, ) 

1 
labor of adjusting track and maUng repairs per arils, US-STW 

No. a 

Otsksleepers on broken stone cede 1,700 pr. m., 610 last 7 fsars., loss pr. mile. pr. sau 73 

Bridgasj wooden portion, average per mils, 2,800--3/>10 12 ** ^ 208 



Inm rail, chairs and spikes, 4^10 26 ** Wear 26 per cant par anii.,^^ 

or psrmile,^ 



Labor of a4jastlng track and maUng repairs, psr milo, 

In the above, we have the true principle by which to estimate the lahor 
and repairs of a railway, the amount of which, will be governed, and vary 
according to the location and other peculiarities of each road. 

The periods assigned above, as the duraticm of each item are about the 
averages determined by past experience. The nature and seasoned charao' 
ter of the woodwork, but more particularly the variableness of soil to be ex* 
pected on a long line, all moie or less affect its durability. In certain soils 
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the oak timber will be destroyed in 4 to 6 yeai?, and in oAers, last 10 to 12 
years, the average about 7 years. Pine wood on the ground decays in 5 to 
6 years. Locust and cedar the most durable, are too costly to be commonly 
used. TYkidfrwmt timbers of the bridges first well seasoned and then paint- 
ed, should last 20 years, the flooring bciug the portion most exposed to de- 
cay, and an average of 12 years duration for the whole, is not an over esti- 
mate. The rolled iron rail it is now well ascertained, after 15 years expe- 
rience, when of originaUy good mineral cmd well mamufaeiured that its re- 
newal easts little more than the labor of replacement, at which rate its en- 
lire cost could not be expended under 25 to 30 years, and where with two 
tracks, it is used only in one direction, it may be said to be everlasting, un- 
der almost any awuntu^ of business. 

The exemption from bridges on a railway is a great saving^ first and last, 
but is rarely found at less than the amount in our estimate. The long Is- 
land railroad is, however, peculiar, in being without a single bridge, and on 
a straight line, for 100 miles. The amount of business on a railway will 

affect only in a small degree the expenditures for adjustment and repairs, the 
nature of this machine being, on the score of safety in particular, to exact 
as good order for a small, as for a large business, and once in order, it 
answers with but a trifling addition of expense as well for the passage over 
it of a dozen as of only one dally train ; hence is its full economy only found 
under a large business, and the nict made more manifest, that it is the cheap 
est means of transport, in all cases, for passengers and light fireight ; and 
under favorable circumstances for all kmds of heavy freight, carried at a 
apeed of about 10 miles per hour. 

Thus has the railway structure been gradually and imperceptibly acquir- 
ing strength and completeness in all its parts ; and in none more tiban in its 
mainapriug, the locomotive, which is now made with a vast increase of pow- 
er and efficiency, and with scarcely and more pressure on any single point 
of the road, than the cars it drags ; so that as compared with its condition 10 
years back, the entire railway machine is improyed one hundredfold; and 
although the old data has thus been renderea ob^lete, it is still commonly 
adduced against the railway system by the interested and uninformed, either 
entirely to condemn, or at least to show it up un&vorably in die comparison 
with canals. 

The following cost of working English railways is taken from Professor 
FignoW leeturee, and is useful as showing that our American railways are 
worked quite as economically. 

Fur mil* IrfiwMt iwta, Medium nM, 
pM traia. 

Liocomotive power, - - - <* 

Repairs of carriages, - - - - « 

Maintenance and repairs of road, - ^ 

Conducting traffic and stations. - * ^ 
Rates, taxes, and government auty on passenger, ^ 

Police, - - - . • « 

Management, - • - - ** 

Miscellaneoua expenses, - - . << 

This cost includes every thing save iaMvest on loans and dividend on 
capitaL 



cents. 

85 


c«nti. 

3S 


6 


8 


14 


16 


10 


10 


14 


16 


8 


4 


5 


6 


3 


4 


80 


80 



IM Main lAnu of RaUwa^.^^Repon of the i)muU CommioMionerM. 

ICim LINES OF RAILWAT TOR 18^ 

The general impression is, that all our Tailways are actaally sinking 
money, but this is not true of the principal main lines in variona sectkms of 
our country, and still less so of many of the minor ones, which on the con- 
trary are very profitable. The reports of the main lines for 1642, show an 

average yield of 5 per cent on their entire cost in capital and loans, which 
for a period of such unparalleled stagnation, ii doing very well ; and as to 
their indirect dividends or saving to the public, (of which, however, it takes 
no note,) in transportation of person, merchandize and intelligence, it cannot 
be counted. Let us enumerate a few examples in round numbers. 

NanM of road. Milm. Coct. Nettr»et.*l2. Pr.ct 

1 Philadelphia and Columbia, edge rail, 82 95,000,000 f200,000 4 

2 Philadelphia and New York, do. 87 7,000,000 400,000 5| 

3 Boston and Albany, (first year) da 200 0,600,000 385,000 4 

4 Phila. and Baltimore, mixed rail, 04 0,000,000 230,000 4 

5 Bait and Ohio, to H. Ferry, do. 100 5,000,000 210,000 4^ 

6 Albany to BufiTalo, flat rail, 322 7,000,000 640,000 9 

7 Augusta to Madison, Ga., do. 147 2,400,000 135,000 5^ 

1032 t^000,000 $2)200,000 

In the above costs, are included all the extraneous burthens with which 

many of these roads are saddled, and against which nothing could sustain 
(hem but an extraordinary elasticity peculiar to this improvement, for which 
it has generally no credit In the instances where the stock has been tem- 
porarily annihilated, as with the Baltimore and Philadelphia^ hy the ne- 
cessity of the immediate return of the loans, the railway, as a &ir money 
making concern in proper locations, should not be held responsible. These 
drawbacks are not tne &ult of the system but its misfortune, and will serve 
as warning beacons in all future projects of this kind. 

• 

ANNUAL REPORT OF THE COMMISSIONERS OF THE CANAL FUND, FOR 1842 

We have seldom seen so much useful information condensed into a 

small compass, as we find ip this document Unlike most productions of 

the kind, it is clearly and methodically arranged, giving the result of great 
research in such a comprehensive form, that every reader may verify for 
himself the important conclusions drawn by the commissioners. Where all 
is so concise it would be useless to endeavor to form an abstract ; we ahail 
therefore content ourselves with giving such of the tables and statemcnta as 
are of most general interest 

^ The amount of toll received on each canal during the season of naviga- 
tion in 1842, is as follows : 

Erie canal, $1,666,946 56 

Champlain canal, 05,957 54 

Oswego " 31,222 19 

Cayuga and Seneca canal, 16,948 16 

Chemung canal, 7,702 05 

Crooked lake canal, 989 39 

Chenango « 13,615 38 

Genesee Valley <' 13,204 11 

Oneida lake << 462 63 

Seneca river towing path, 149 51 

•1,749,197 52 
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^ There is a diminutioQ in the tolls compared with the year 1841 of S28&,- 
065. Of this diminution, 9130,921, or 45 81^100 per cent, is on descend- 
lAg, and 154,754, or 54 17-100 per cent Is on ascendmg freight. 

The total tons of all descriptions of property which moved on the canals 
is shown to be 81,236,931, and the total ^^alue of the same property $60,- 
Oia,608." 

The most yaluable part of this report is to be found in a series of com- 
parative tables from which we shall make several extracts : 

The total tonnage of all the property transported on the canals, ascend- 
ing and descending, its valu^, and the amount of the tolls collected for the six 
years preceding, is as follows, viz : 



YMur. 


Tom. 


Vslue. 


Toll*. 


1836, 


1,310,807 


$67,634,343 


$1,614,342 46 


1837, 


1,171,296 


55,809,288 


1,292,623 38 


1838, 


1,333,011 


66,746,569 


1,590,911 07 


1839, 


1,435,713 


73,399,764 


1,616,382 02 


1840, 


1,416,046 


66,303,892 


1,776,747 57 


1841, 


1,521,661 


92,202,929 


2,034,882 82 


1S42, 


1,236,931 


60,016,608 


1,749,196 00 



The total tons coming to tide water, for each of the last nine years, and 
(he aggregate value thereof in market, were as folbws, viz : 



Yrar. 


Toiu. 


Value. 


1834, 


553,596 


$13,405,022 00 


1835, 


753,191 


20,525,446 00 


1836, 


696,347 


26.932,470 00 


1837, 


611,781 


21,822,354 00 


1838, 


640,481 


23,038,510 00 


18S9, 


602,128 


20.163,199 00 


1840, 


669,012 


23,213,573 00 


1841, 


774,334 


27,225,322 00 


1842, 

■*" : 1 


066,626 


22,751,013 00 



The quantity of wheat and flour that came to the Hudson river rapidly 
jTOse to a maximum in 1840, since which year there has been a decrease. 

The tonnage from tide water in 1842 ^\'as 123,294, the larger portion of 
which was merchandize. 

<< There is a decrease of merchandize going up the canals of 38,628 tons. 
and a decrease in the quantity of other articles of 793 tons, making a total 
decrease in the asccndmg tons, comparing 1841 with 1842, of 39,4^1 tons. 
The tons coming to tMe water have decreased 107,708^ comparing the 
liresent with the preceding year." 

. Of the merchandize cleared at Albany, West Troy, and Schenectady, 
{94^12 tons) — about 60 per cent was left at the Erie canal, 11 per cent on 
the Champlain canal, 10 per cent on the Osn-ego canal, 7 per cent on the 
Cayuga and Seneca canal, and the rest on the other canals, from 1 to 3 per 
cent each. 

W£STERN thade. 
The products of other States coming by ^vay of Buffalo, have rapidly in- 
cieaaed in amount— heing in 1842^ 17^437 tons, nearly the same at hi 



•f . 



lee 
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1641 — of these the agricultural prodactt and miaeelloaeouB aitielei bafa 
cooatantly iocreaied, while the ptoducts of the fiirett and inana&ctuns harc 
■lightly decToimd since 1841. 

The same proportion halda ia repaid to the tonnage &om other State by 
way of Oswego— the amoant however being but 0^17 ibr the lost yea% 

BTATE or TOIRIABE ADD KUUKBSB 07 THE OAHALS. 

"The tonnage of the canals, whether in booia or lafts, having zefereneeio 
ila source, natunlly &lls under the following five general heada of clasili- 

IsL The products of the forest ; 2d. Agriculture ; 3d. Manu&cmrea ; 
4lh. Meichaikdize ; 6th. Other articles. 

It is in reference to Ibis division of the commerce of the canals, that tk« 
following statements have been made out 

The commissioners have thought it not without interest to institute a com- 
parison for a series of years of the tons, value and tolls of each head of 
transportation above given, in view of ascertaining the increase or dimiau- 
lioQ of die tone, value or tolls of the total movement. To this end, BUndrv 
Statements have been compiled from the reports, correqionding to this, whic& 
hafe annually been made to the legialaluio for a series of years." 

The tons clauified as above of the total moventjU on all the canals frma 
1836 to 18^ is ai follows: 



Y,«. 




.^«.,u,.. B*-^- 


M^h.„. 


"m."' 


To^, 




T«^.. 


Tom. Tons. 


Tons. 


ToRt. 


Tom 


1636, 


755,252 


225,747 88,810 


127,895 


113,105 


1,310,807 


1837, 


618,741 


a08,O43 81,735 


94,777 


168,00C 


1,171.296 


1838, 


665,089 


266.227101,536 


124,291] 


186,87S 


1,333,011 


1839, 


667,581 


266.053 111,068 


133,286 


257,82( 


1,436,713 


1840, 


587.047 


393,780 100.367 


112.021 


222,231 


1,416,046 


1841, 


645,54g 


301,0051127,896 


141,054 


215,25^ 


1,521,601 


1842, 


604,697 


401,276 


711,270 


101,4^16 
833,769 


130,044 


1,336,931 


Total 7 years. 


4,444,466 


2,142,030 


1,293,941 


9,426,465 


Yearly av. 7 ye. 


634,022 


306,004 


101,610 


119,109 


184,848 


l,340,40& 


Pr.ct. each class, 


4715 


2372 


765 


8-86 


1373 


100 


An. av. 1936 to 














1830, 4 years, 


676,666 


238,767 


96.010 


110,812 


181.452 


1.318,?©7 


An. av. 1840 to 














1842, 3 years, 


697,264 


396,654 


100,077,118,174 


189,377il-t91,546 



Under the head of other anicles arefomid chiefly stone, lime aiuit clay— 
the larger part of which were for the constructions on the canal, as the de- 
CTCBse dnring the pest year will indicate — ^beside these, gypsum and coal 
make np nearly the whole amount T^e quantity of coal appears ID he 
steadily increasing. From this table it will be seen dial the aniuial average 
of the total norxnmt obtained by comparing the last three with the pre- 
ceding three years, increases two per cent per aimum. This increase is 
the lesnlt of the increase of Agriealture, Manufoctures and Sundries, over 
the decrease of the ptodnets of the Forest and Merchandize. 

Tha tolls paid sn die "total norenHB^ of utidea, and upon boats and 
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puacngeis, nnnuftlly fnun 1837 to ISfi, both yesn inclum, ue as £>!- 
Iowa: 
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Cotnpsrkiff the toU> for the aanw two periodi of tbiee yeaia'each— it will 
be icMma that the decrease is only on boats, passengers, aiid merchandize. 

" Thus it fippears that, comoaring the last throe with the previous three 
years, while the average annual increase of the tolls is 7 per cent, the aver- 
age annual increase of the total movement of tonnBg-e,-or-oflhe matter which 
fills up the raniils, is only 2 per cent. The reason for this is found in the 
fact tliiit the forest, which for the lart sercn years has furnished 47 per cent 
of the tonnage, has eontrihnted about 14 per cent of the tolls, and thai agll- 
cultuie, which has furnished but about SES per cent of the tonnage, coniii* 
botes now nnrly 60 per cent of the tolls, and that while the Usuiage of Um 
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forest decreases 2, that of agricultare increases 3. The reason for the small 

increase in the tolls on the products of the forest, while there is a decrease in 
the tons^ may be ihat a less number of tons was transported a gpreater num- 
ber of miles, the natural consequence of a supply which must continue in 
every locality to be in an inverse ratio to the demand. The diminution of 
about $20,000 in the tolls on <' boats and passengers," is mainly, if not 
wholly on passengers alone, the toll on the p^issengers having been reduced 
in 1841 from two mills ^r mile to one mill per mile on each person carried 
on board of packet or freight boots." 

From a table giving the tonnage of each class of articles coming to the 
Hudson river, the following information is derived. 

^ Of this tonnage, the forest furnishes about GO and agriculture about 
31 i per cent., in all about 91^ per cent; that the forest decreases and 
agriculture increases in nearly the same proportion, keeping the tonnage 
jtist about stationary, the annual average of tne last four years, being 675,* 
449 tons, and the annual average of the last eight years being but 676,736 
tons." 

The course of the tonnage between Utica and Albany is shown by the 
lockages at Alexander's lock — the first west of Schenectady. The increase 
of the annual average of these for the four last over the four preceding 
years is 1,519, equal to a gain of 1 63-100 per cent, per annum. 

Estimating the business of this, tha main thorough£ure of the Erie canal, 
by the boats clearing from and arriving at Albany and Troy, it is found that 
the annual average for the last five years is 956 less than for the five pre- 
ceding, being a decrease of 59-100 of one per cent per annum for the last 
five years. Notwithstanding this decrease it is stated that a large portion rf 
the lockages in 1829, 1840, 1841, were consequent upon the enlarge- 
ment of the canal, being for stone and other materials for the works between 
Utica and Schenectady. 

^ One ton of the products of agriculture paymore than four times as much 
toll as one ton of the products of the forest The tons of the products of the 
forest which came to tide wuter in 1842, were 321,480, or about one-half 
the tonnage which came to tide water. If hereafter none of the products of 
the forest should reach tide water, and its place should be supplied by only 
^,000 tons of the products of agriculture, the canal might lose nothing in 
tolls, and would get rid of 240,000 tons, or more than one-third of the ton* 
nage arriving at tide water. Thus it vnll be seen that the tonnage may 
very sensibly diminish and the tolls may, at the same time, and at the pre- 
sent rates, increase." 

From the internal demand of the State for bread 8tuf&, it is estunated dial 
the surplus arriving at tide water, of the growth of this Staie^ will little if 
any exceed that of past years. 

<< Thus it is comparing 1836 with 1842, that while the increased delivery 
at tide water of flour and wheat, is about 75,000 tons, the increase from 
western States is about 100,000 tons. It will be seen also that ihe product* 
<^this State, and the delivery at tide water in 1840, exceed that of either of 
the two subsequent years, while the product of western States steadily in> 
creases." 
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The results of a table of lockages at sevea dififerent points, confiim the 
evidence before given. 

^ At every point west of Utico, the lockages seem to have been less in the 
last year, than in 1836 or 1696. 

It is seen that at Alexander's lock, three miles west of Schenectady, the 
lockages in 1841 were over 30,000 with a single lock, while at Black 
Rock and at Lockport, they were less than 1^000 last year, and at the 
Sj'racuse lock, (east of Syracuse, and taking the tonnage from the Oswego 
canal,) 19,397, and at each place less than- m 1836. 

Similar results are shown on the Champlain canal, in the years 1835, 
1836, 1837 and 1838, since which latter year the lockages have not been 
obtained." 

The number of miles run upon the canals by all the boats is ascertained 
exactly by the boat tolls. The miles run by freight boats were greatest in 
1838 and 1841 — those run by packet boats decreased from 1837 to 1840, 
and have since increased. The annual average of the whole ibr the last 
three years, has increased 530,097 or 276-100 per cent per annum." 

The conclusion we give in the words of the document as being too im- 
portant to admit of curtaibnent 

'^ The foregoing detailed evidences of the trade and tonnage of the canals, 
are the results of a system t>f statistical returns by the collectors of tolls, put 
in operation in 1836, and continued to the present time. A recapituiaticxi 
of the results to which a careful examination of these evidences has led, are 
as follo\\'S : 

1. Total movements^ in ionSy on all the canals. 

Comparing the last three with the previous four years, the increase is 2 
13-100 per cent per annum. 

2u TotcU movement of boiUs^ in miies^ on all the canals. 
Comparing the past three years with the previous three, the increase is 
2 76-100 per cent per annum. 

3. Thus arriving at tide water. 
Comparing the last four with the previous four years, the increase i3 11- 
100 of one per cent per annum*. 

4 Boats arriving at tide water. 
Comparing the past five with the previous five years, there is a decrease 
of 59-100 of one per cent per annum. 

p. Lockages at the lock three miles west of Schenectady^ called Alexaa^ 

def's lock. 
Comparing the last four with the previous four years, the increase is 1 
53-100 per cent per annum. 

6. Tons of merchandize ascending the canals. 

Comparing the last four with the pre^dous four years, the increase is 1 - 
42-100 per cent per annum. 

Thpse, it will be observed, are six separate and distinct tests of the ccxidi- 
tion of the trade and tonnage of the canal in the last three, four and fi^ 
years, as compared in each case with the previous three, four and fiy^ years. 

Tests numbers 1 and 2, relate to the total movement of all matter on all 
the canals to and fro, whether coming to tide water or not, both showing an 
increase of over two, and less than three per cent per annum, 

Teets 3, 4, 5, and 6 relate only to the property arriving at and going 
irom tide water, showing an increaie in the tons of arrival, of only 11400 
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of one per cent per annum, and a decrease in the arrival of fcoeti of 6^100 
per cent per annum. 

The lockages at Alexander's lock, as has been before observed, wert 
doubtless increased in 1839, '40 and '41, by the temporary transportalion of 
stone for the enlarged locks. 

But while there nas been less than 3 per cent average annual increase in 
the total movement on the canals in the mst three years, and only 11-100 of 
one per cent increase in tons, arriving at tide water, there haSi m the sama 
lime been an average annual increase of over 7 per cent per annum in the 
tolls received on all the canals. 

The increase of over two per cent in the total movement on all the canalS| 
is not only reconcilable with the stationary condition of the tonnage arriving 
at the Hudson, but is in perfect harmony \^ith it. The increase of popnk- 
lion in the interior, while It contributes to the internal trade of the cana]S| 
by an exchange of commodities between different sections of the cocmtry, at 
the same time creates a demand for those bulky products of the forest, and 
those products of agfriculture, which, at an earlier period and with a spaiter 
population, are sent to the sea board. 

The relative proportions which the tons of the different classes of artickl 
arriving at tide water in the last eight years bear to each other, are ai fol- 
lows: 

Percent, 
Products of the forest, • 60 39 

Agriculture, 21 64 

IVbnufiictures, 1 00 

Merchandize, 00 

Other articles, 6 29 

Total, 100 00 

It has heesa shown that the increase in tons of agriealture arriving at 
tide water just about keeps pace with the decrease, in tons, of (he forest, and 
that as those two sources furnish about 92 per cent of the tonnage, the aver- 
age delivery at tide water for the last four years has been about stotioiiary. 

It has also been shown that the increased delivery at tide vrater of wheat 
and flour is but just about equal to the increase of'^ those staples from the 
western States by the way of Bufialo and Oswego, thus showing that the 
surplus production of our own State is stationary. 

The commissioners are not prepared to say that the results of the last four 
or five years, as commred wim an equal number of previous years, are to 
be taken as a sure indication of the future. The evidences of me compara- 
tive condition of the trade and tonnage of the canals are given as they find 
them in an authentic shape. They are the only facts on record — the indf 
biuis of an estimate for the future. Resting upon the results and assuming 
OS it is safe to do, until the results of other years are obtained, that they are 
correct indices of the future, the commissioners are led to the following con- 
clusions: 

1. That owing to the diminution of the forest, the tonnage arriving at 
tide water, over the most crowded portion of the canal, has nearly ir not 
quite reached its maximum. 

2. That owing to the decrease of the forest and to the practice of carry- 
ing lars^er cargoes than formerly, the arrival of boats at me Hudson Tivery 
which has decreased one half of one per cent per annom in the last five 
years, is not for a long time to exceed the average of those y^ars, which have 
been accommodated l^ a single lock. 

3. That as 30,000 lockages can be made in a season of navigation by a 
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•ingle lock, as has been tested at Alexaoder'B lock, through which the ton- 
nage arriving at tide water on the Erie canal passes — as the largest lockage 
at any one kck west of Utica, is at the Sjrracuae lock, which nas b^n as 
follows : 

In 1835, - - • - - 2»,2&8 

1836, 21,002 

1837, 18,181 

1838, - . . . : 20,883 

1842, ..... 19,307 
As the lockages at the Lockport locks have been as follows : 

In 1835, 10,925 

1830, - - - - 13,808 

1837, ..... 10,041 

1842, . . . - - 11,607 

There is reason to suppoee that the internal trade of the canals will never 

task the capacity of single locks. 

4 That owing to a change in the character of the tonnage, from the pro- 
ducts of the forest to the products of agriculture, which, without increa- 
sing the arrival of tons at tide water, has in the last four years, added an 
average of $355,000 to the tolls ; there may, for the same reaspn, be a fur- 
ther average addition to the tolls, without any increase of tonnage. 

The information thus accumulated is of the utmost value to this State — 
showing as it does, that while the demands upon the capacity of the canal 
are on the decrease, the revenue to the State is on the increase. Gould the 
knowledge of these ^icts have been anticipated a few years since, we may 
safely say that millions would have been saved. It is not yet too kte to 
profit by it— and we only hope that a continuance of the research manifested 
in this paper, may in future years be made available for the public benefit 

MIL VIONOLBS' LECTURES ON CIVIL ENOINBERINQ, AT THE LDNDOIf UNIVER- 
SriY COLLEGE. SECOND COXTRSE. — ^LECTOBE XVn, AND LAST. 

Before proceeding to a summary of the seeond course, Mr. V ignoles ob- 
served, that there was a material point connected with the subject which had 
not been sufficiently discussed — ^viz. the motive power to be employed • on 
this greatly depended the principles on which a line of railway shoula be 
laid out, the end and object being to convey the greatest extent of traffic at 
the least cost ; this cost was compounded — ^first, of the interest of the capital 
expended, which should be considered a constant charp^e ; and second, of the 
periodical working expenses — the work to be done heme; summed up in the 
general expression or '< overcoming all obstacles to facility of motion." 
What are these obstacles ? They might be divided into two great heads- 
Gravity and Friction. 1st. Gravity is a natural cause existing under all cir- 
cumstances, and affecting lines deviating from the horizontal, in direct pro- 
portion to the sine of the anffle of inclmation. Engineers, therefore, have 
considered that the first pnnciple in laying out roads, should be (under 
limits) to approximate as nearly as possible to the horizontal, in order to ex- 
clude one of the great causes of ol^tacle ; since, with maximum loads, the 
tetaidation arisinc^ from gravity is most felt When such could not be 
effected, then to distribute me total rise (or effect of gravity) along the easiest 
ratio of slope. But, in practice, the occurrence of maximum loads, in ordi- 
nary passengers and merchandize traffic, forms the exception, mstead of con- 
stituting the rule, and it is only when a tegular and constant heavy trade is 
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to be anticipated that horizontal commuDicatioiui shouhi be insisted od. 
2nd. Friction is a physical cause, ^rarying according to the perfection of the 
road and of the vehicles moving on it lu the practical working of a railvay, 
however, so many expenses arise under the heads of '* conducting traffic, 
miuiagonient, etc." common to most lines, whatever the gradient, that they 
tend to make the cost of overcoming friction and even gravity (particularly 
with the ordinary light loads) but a small fraction of the total charges. 
Comparing the amount of obstacles on a railway with that on the ordinary 
road (where the friction, meaning thereby axletree friction and surface re- 
sistance, may be called sixtem to twenty times greater than on a railway.) 
and assuming the inclination on railway and road to be the same, the general 
result is that the perfection of the railway surface moved over, and the im- 
provcmnU of carriages, or rather that of their wheels and axles, cause the 
effect of gravity to be felt in the most sensible degree on railways ; while the 
imperfection of the road causes it to be comparatively scarcely appreciated. 
Hence witli the wretched surfaces of the old roads, and the clumsy wheels 
of our primitive vehicles, the hills seems to have scarcely added to the obstacles 
to be overcome. As the road surfaces and carriages improved, and increased 
speed and heavier loads were introduced, the necessity for the greater per 
fection of the ordinary road became apparent, and the remedy was applied 
in various degrees during the last 100 years until it was completed as ur as 
possible, in the extensive hnprovements oy Telford and 3Iacneill on our great 
nighways. But in carrying out this principle on rail\i-ap we have run into 
the opposite extreme. tVe should first take in one sum the retarding causes 
of gravity and friction — viz : the friction, being constant, or nearly so, put- 
ting aside the resistance of the air at high velocities, varying only in the 
perfection of the wheel axles, and in the mode of lubricating, (the snr&ce 
resistance on railways being, practically speaking, nothing,) and the maxi- 
mum cradient, or rather the gravity due to it : — their sum will be the con- 
stant divisor for the motive-power, of whate\'er description that motive- 
power might be ; and, in considering the latter point, it must be the distri- 
bution of the traffic, or what may be called the average hourly load through- 
out the year which is to determine the question. In many instances, in wis 
point of view, it would probably ofien be found most economical to use ani- 
mal power, (as is done on the Edinburgh and Dalkeith railway,) were not 
\'elocity required — ^which, on railways, enters so materially into the calcu- 
laticm, that mechanical power in some shape becomes necessary ; and this 
divides itself into stationar}^ power, or when too mechanical means are fixed 
and locomotive power, or when the machine travels along with the load 
There are two serious difficulties connected with the latter system ; fine, a 
great addition to the load, equivalent to the average of doubling it ; uid 
next, that the fulcrum through which the motive power must be transmitted 
— that is, the rail on which the locomotive driving wheel impinges — ^is i^eatly 
affected by atmospheric causes, occasioning creat variation in the adhesion, 
and consequent uncertainty from slipping of tnc wheel, so that, as explained 
in a former lecture, the load after a locomotive engine is really limited by its 
adhesive power, and not, as first might be supp(^?d, either by the cylinder 
power or boiler power. Considered abstractedUy, stationary power is cneaper 
and always would be so if tlie traffic were cextain and regular, with maxi- 
mum loads and very moderate speed, even with the present obstacles of ropes, 
sheaves, and all their contingent complicated apparatus ; but at high speed, 
with a great length of rope, the experience of tne w^orking of the Blackwall 
railway has shown that for passenger trains only, there was, compared with 
the most expensively workea lines on the locomotive system, to say the least, 
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no economy in the motive power, though other conveniencieft arising from 
the peculiar arrangements on that line, were, perhaps, in this special case, 
more than equivalent A most serious obstacle to stationary power, was the 
necessity of absolutely stopping, and disengaging and refixmg, the trains at 
each station, which stations could not be conveniently, and certainly not 
economically, placed further apart than three to five miles, for it could 
readily be proved, that on a continued distance of six or seven miles of rail- 
way worked by a rope, the power of the largest engine that could well be 
erected, would be absorbed in moving the rope only. The Professor then 
went largely into a consideration of applying stationary engines as the 
motive power in working inclined planes imder a variety of circumstances, 
and recommended to the students to consult the valuable work of Mr. Nicho- 
las Wood on this object, and indeed on all the details of railway working, 
of which, particularly in the third edition, there was most of the latest in- 
formation. In many situaticms, however, where water power could be ob- 
tained, the stationary rope and pulley system might be aovantageously intro- 
duced. Gravity became the motive power, on what were called self-acting 
inclined planes ; that is, when the gravity of a descending train of laden 
carriages brought up a train of others empty or partially laden ; or where 
skeleton wagons, or water tanks on wheels, could be useful as artificial coun- 
terbalancing weights in either direction alternately ; the circumstances under 
which self-acting inclined planes could be properly introduced were rare. 
Mr. Vignoles then gave a clear account of various modes of working self- 
acting inclined planes ; among these was described a curious and interesting 
one near the great limestone quarries in North Staffordshire ; another on the 
St. Helen's and Runcorn Gkip railway, which he had himself put up, and 
also the planes for the Qreat Portage railway, across the Allegheny Moun- 
tains, in the United States of America. Stationary power might alio be used 
to a greater extent on the atmospheric system, whereby, to speak metaphori- 
cally, a rope of air was substituted for a rope of hemp or wire, and where no 
pulHes were required, nor any necessary stoppage at the intermediate en- 
gines, where only the carriages had to be moved, and where nearly the whole 
aynamic force generated was made available for motive power. This system 
had already been explained to the class, and practically illustrated* on a rail- 
way thus worked, and need not be further alluded to. The Professor was 
preparing for publication a separate lecture " On the Atmospheric Railway 
System," to be illustrated with plates, and tables, and appendices, in which 
that interesting subject would be fully gone into, and all the mathematical 
and philosophical mvestigations given, with estimates of the cost of such 
rainvays under various circumstances of traffic and gradient ; fully enabling 
the value of the principle as a motive power, to be appreciated. Although 
modem practice had almost discarded the use of animal power from railways, 
it might be proper to refer cursorily to it. A horse seems adapted to drag 
vehicles, from tne mode in which he adopts his muscular action, so as to 
throw the greatest effect on the line of drafl ; in making an effort to draw a 
carriage, the bod;^ of the animal is bent forward, throwing upon the latter 
the part of its weight necessary to overcome the resistance, tne muscular 
force of the legs being employed in keeping up his traction and moving the 
body onward ; the ejSbrt of the animal being revolvable into these two parts 
— viz. the action on the load, and that required to move itself by. It may 
be gathered from writers on this subject that the force a horse is capabie 
of exerting, is that equal to about one-seventh or one-eighth part of his 
0wn weight : or that, on an ascent of one in seven or one in eight, the exer- 
tion required to overcome his own gravity, is a force equal to that he is able 
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to exert on a road on a level plane. Taking the arerage weiglit of a horse, 
and considering that he is capable of occasionally exerting great extra power 
on the load, still it seems to be satisfactorily ascertained, that nearly seven 
parts out of eight of the muscular power of a horse is required to drag 
hid own weight forward, leaving, of course, only one part applicable to 
the load. But the criterion of a horse's power in practice is not the 
occasional effort of which the animal is capable at a dead pull, or for a 
short period: we must estimate his strength by what he can do daily, and 
day after day for a long period, and without breaking him do^Ti prematurely. 
If a horse is to travel at the rate often miles an hour his power of pulling 
is greatly diminished, and he can work only an hour or so in the oay : at 
two miles an hour he may give out a power of 160 lb. on the load : at ten 
miles he has scarcely 35 lb. to spare, and at 12 miles an hour he can s^om 
be expected to do more than move himself This was on the average of 
horses — all beyond were exceptions. Thus, the application of horses to 
railways as the motive-power was very limited : am in laying out lines 
where they are tg be used, to full effect, gravity should bo arranged to be 
always with the load, or, at least, not against it ; the rate of travelling only 
2 or 2^ miles per hour, and the traffic uniform. Mr. Y ignoles proceeded to 
an interesting comparison between locomotive and stationary power up in* 
clined planes, taking the inclination of 1 in 60 as a medium, and showed 
that wken the traffic was small aiid the loads consequently comparatively li^kt, 
and the daily number of trains not great, locomotive engines, vlz the motive- 
power, (taking into consideration all circumstances of first cost, and working 
expenses — particularly the latter, of which the locomotive power vras but a 
small part,) would not be so expensive as stationary engines, while they would 
be certainly more convenient ; and that, with all the best modem improve- 
ments in the locomotive engines, the S}'stem of working with large cyluiders, 
using the steam expansively on the level and foiling parts of the railnny, 
improved boilers, etc., planes of I in 50 might be practically tcorked ; the 
only material drawback being, occasional slipping of the wheels on the 
ascent, and the necessity of great caution and careful application of the 
brakes on descents ; but on the whole, the balance, under the above cireumr 
stances, was much in &vor of the locomotive system. The Professor then 
entered into a very lonff and minute comparison of the present system of 
working the Black\\'air railway by stationary engines, with ropes and pnl- 
lies, with what would be the case if the motive power were locomotive en- 
gines — and by tables, showed that while the working of the Blackwall Rail- 
way (3^ miles) on the stationary system, was costing about seventy-two 
pence per mile per train, the cost of working the Greenwich railway ^3} 
miles) vma pnly ahoui forty pence : — but, Mr. Vignoles admitted, that by the 
former, great accommodation to the public was afforded by the numerous in- 
termediate stations, while on the latter, there was only one stoppage. In 
concluding the general comparison between the two principles of^ mechani- 
cal motive-power, the Professor observed that on the locomotive system, a 
minimum of power need only be provided in the first instance and the num- 
ber of engines mi^ht be increased gradually as the traffic required, which 
was a great consideration when the first expenditure of capital had to be 
kept down to the very lowest terms, at all future risks. On the stationary 
system, provision had been made from the outset, for the maximum antici- 
pBted trade, which of course increased the first outlay on the railway estab- 
lishment, and depended on the ultimate economy of future working to make 
up the difference. Having concluded the notice of various descriptions of 
mative^pawer employed on railways, of which the preceding is but a mere 
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outline, some general remorkB were made on the principles of laying out 
railways, in r^erence to the several systems respectively. 

In a concluding genertd swmmary^iAx, Yignoles ohserved,that in his first 
course, at the latter end of 1841, he nad fully considered the practical rules 
for eaithwork and constructions : — these were not peculiar to railway ; the 
theory and practice of bridge-building, applied to all internal communication, 
and would oc most conviently considered in a separate illustrated course, 
but he wished to recall to the class generally, that in proceeding to lay out 
railways in the first instance, the engineer ought to enter mucii more deli- 
berately into these previous inquiries, so absolutely necessary, than had 
hitherto been done. A system of applying the same general rule of perfect 
gradients alike to lines, of the least ajs well as of the greatest traffic, had too 
much prevailed, and until more rational ideas were substituted, the public 
would shrink from embarking in enterprises subject to all the contingencies 
of extm cost beyond estimates which had characterised almost every railway 
in this country. The earthwork and its consequenccSy reflated the cost, 
particularly as regarded contingencies, and the utmdst consideration should 
be bestowed as to how far it \vas justifiable to encounter the expense of these 
operations. The average cost of earthwork, and all consequent works of 
art, etc., on the English milways was nearly £15,000 per mile, or about 
50 per cent of the whole 'capital expenditure. Mr. Yignoles v^-as decidedly 
of opinion that in all future lines in this count r if ^ and particularly on the 
continent^ the correspondent outlay ought not to exceed £5000 per milcj and 
that beyond that sum perfection of gradient would be bought too dearly. 
In reference to the gauge of railways, Mr. Yignoles stated distinctly, that 
theoretical investigations and practical results led him to consider a six foot 
gauge the best ; but the present 4} foot gauge was certainly rather cheaper. 
In respect of eurvesj he observed, that they were much less disadvantageous 
than had been first supposed : that a half mile radius is now everywhere 
admitted ; and that he himself did not hesitate to adopt a quarter mile radius 
wh^iever expense could be materially saved; and if the atmospheric system 
of motive power should be found to succeed on a large scale, the curves 
might, on unes thus worked, be safely made still sliarper. In regard to the 
systems of constructing the upper worksj he had in a recent lecture, entered 
so fully into the comparison, that he need only now say, that if the expen- 
sive and complicated system of heavy rails and chairs, and cross sleepers, 
were preferred by engmeers, then the ingenius improvements of Mr. May, 
of Ipswich, in cliairs and listenings, applied by Mr. Cubitt on the South 
Eastern ^Dover) railway, with great care in laying, draining, and ballast- 
ing, maae that system perfect and complete. The Professor, however, 
decidedly gave the preference to the less costly, and the more simple 
system of lighter rails, without chairs, laid on continuous longitudinal 
balks of timber of sufficient scantling and fastened on Evans's principle, 
modified in the manner shown by the models exhibited to the cmss ; and 
several engineers were adopting tnis o^miion. On the continent of Europe, 
where iron was dear, and timber cheap and abundant, Mr. Yignoles calcu- 
lated a saving of full £2000 per mile of double road tpould accrue from 
the adoption of the latter system — which afibrded a vast national economy. 
In reference to the subject of working drawings, plans, and sections, zho 
Professor reminded the class of the importance he attached to having all such 
previously made out on a large scale, that the cubic quantities might be ac- 
curately obtained, and the just prices considered ; and thus, in proceeding to 
make the estimates, nothing would be left to conjecture, and as little as pos- 
sible left to be afterwards altered. The period of tune for the execution 
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of the works should be extended as &t as consistently could be dona Tlie 
two great sources of the extra expenditure on railways had been, the ex- 
treme haste with which the work had been pushed on, and the changes of 
every kind from the original designs. These points being all carefully con- 
sidered, even before the plan was brought before the public in general^ the 
estimates might be better depended on. Mr. Vijgfnoles then went through 
all the great items of expemuture generally arising on first construction, and 
explained how the accounts of measuremoits should be made out and kqit 
unaer very distinct general heads, subdivided into minor items, from the poT" 
chase of the land to the last finish to the stations, and the entire fitting up 
and furnishing of the carrying establishments. Sufficient experience ban 
been attained in all these matters to enable the engineer, in lutur^ if the 
above rules were fidthfully followed out, to place himself beyond all chan- 
ces of reproach for makmcf erroneous estimates. In conclusion, the Pro- 
fessor observed, that he had selected railways at the request of the class, as 
the theme for the course just c(mcluded ; but although so much considen- 
tion had been given to the subject, he had only been able to touch in a very 
general way upon the chief points ; yet it was to be hoped a sufiicient idea 
nad been given of the principles of construction, and of their general appli- 
cation, to create an interest in their minds. Shpuld any of the students 
hereafter be employed to execute a railway, he trusted they would recollect 
these lectures with advantage, while they would also probably better under- 
stand and appreciate them : at the same time, he must not neglect to impress 
upon them, that it was not at the college, in the lecture-room, or even in the 
office of an engineer, that all the duties and knowledge necessary could be 
taught : the young aspirant must pass much time in the work-shop, indeed, 
he must become a workman, and acquire the use and skill in the handling 
of tools, and the erection of mechanism of every kind — and passing to ^e 
actual works, ought to learn to be able to direct personally the labor of the 
mason, the carpenter, and the smitL " Above all," said Mr. Yignoles, ''the 
student in engmeering must carry into life with him the constant remem- 
brance of what I have so repeatedly enforced, that the reputation of an engi- 
neer in this country is based upon the success of his works, of his mecbir 
nism, and of all the efforts of his mind and hand, in respect to, and in pro- 
portion to their being productive of commercial and beneficial results, to those 
who, at his suggestion, may undertake to provide the necessary funds : and 
he should consi(fer how this result can be best obtained, rather than study the 
splendor of his undertaking. It is for the architect to attend to the deco- 
rative and the beautiful ; it is sufficient for the engineer to study propor- 
tions, and rely on the simple grandeur of his works as a whole, it is 
related that Napoleon once observed to the celebrated Camot, " Le$ ingenir 
eurs doivent toujours avoir des dees magnifiques;" this is true as to fheir 
first conceptions, but in the realization, they must be sobered down by the 
rules of economy and judgment Afler the first burst of talent, afler ima^ 
and form has been given 1^ the hand to the briffht idea emanating from the 
brain, let it be brought out to practical application only after a strict inquiry 
into the cost. Remember what I quotea on a former occasion, when con- 
trasting the two celebrated light houses, the Eddy stone Cordovan — ^no unfit 
emblem of the two celebrated engineers who erected them may I venture to 
add of their respective nations — ^remember, I say, '' ^ tie use alone that sancti- 
fies expense" 

REPORT OF THB PATENT COmilSSlONER. 

We give the Pfeitent Office Rq^rt ^[itijre in this number — but the docu- 
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mcnt as presented to Congress contains a vast amount of information rela- 
tive to the products of our country, and will furnish us with several themes 
upon which to discourse in future numbers. 

Patent Office, January, 18i3. 

Sir : In compliance with the law of Congress, the Commissioner of Pa- 
tents has the honor to submit his annual report 

Five hwndred and seoetUeen patents have been issued during the year 
1842, including thirteen re-issues, and fifteen additional improvements to 
former patents, of which classified and alphabetical lists are annexed, (mark- 
ed B and Q) 

During the same period three hundred and fifty-two patents have expired, 
as per list marked D. 

The applications for patents during the year past amount to seven hur^- 
dred and sixt^one, ana the number of caveats nled was tvo hundred and 
ninety-one. 

The receipts of the office for 1842 amount to 835,700 06, from which 
$8,068 05 may be repaid on applications withdrawn, as per statement £. 

The ordinary expenses of the Patent Office for the post year, including 
payments for the library and for agricultural statistics, have been 23,164- 
48, leaving a nett balance of $5,264 20, to be credited to. the patent fund, 
OS per statement marked F. 

The above expenditures do not include those incurred within the last 
year for the recovery of the stolen jewels. 

For the restoration of models, records and drawings, under the act of 
March 3, 1837, $14,060 02 have been expended, as per statement G. 

The whole number of patents issued by the United States, previous to 
January 1843, was twelve thousand nine hundred and ninety-two. The 
continuance of the depression of the money market, and the almost univer- 
sal prostration of all business, operates very disadvantageously on the re- 
ceipts of this office, as many hundred applications are delayed solely from 
the want of funds or difficulty of remittance. The patents granted for the 
year, however, exceed those of the year previous by twenty^ though there 
have been less applications by eighty-sine. 

The Digest of Patents, continued and brought dovm to January, 1842, 
has been printed, and 700 copies distributed to the respective States, and 
200 copies dt^posited in the Hbrary, in compliance with the resolution of 
Congress directing the same. 

The accommodations granted during the last year for the reception of the 
articles received through the exploring expedition, intrusted to the National 
Institute, must seriously thwart, if not suspend, the design of Congress in 
the reorganization of the Patent Office, which enacts, section 20, act of July 
4, 1836, << that it shall be the duty of the commissioner to cause to be clas- 
sified and arranged in such rooms and galleries as may be provided for that 
purpose, in suitable cases, when necessary for their preservation, and in such 
a manner as shall bo conducive to a bene^cial and favorable display thertt>f^ 
the models, and specimens of composition and fabrics, and other manu&c- 
tures of work and art, patented or unpatent^, which have been or shall 
hereafter be dej)osited in the said office. 

While the annual receipts of the Patent Office above the expenditures 
arc sufficient to carry out fully the benevolent object of the National Legis- 
lature, the want of room of which it is thus deprived will be, for a time^ an 
insurmountable obstacle, as all the rooms in the gallery could be advanta- 
geously used either by the Patent Office or the National Institute. No 
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remedy, therefore, remains, bat an extension of the building, which vMa 
be done by the erection of a wing sufficiently large to accommodate the n- 
tent Office on the first story. The building can also affiird room for ke> 
ture^ by professors, should they be appointed under the Smithsonian bequest; 
and may I be permitted here to observe, that a gratuitous course of lectures 
in the £fierent branches of science would certainly do much to difiluse louiw- 
ledge among men. I can confidently say that the agricultural clan look 
forward with bright anticipations to some benefit from the Smithsonian be- 

Sucst, and to the time when the sons of agricultarists, after years of toil at 
le plough, can attend a course of lectures at the seat of goremment, and 
there learn, not only the forms of legislation, but acquire such a knowledn 
of chemistry and the arts as will enfu)le them to analyze the diff^ent so^ 
and apply agricultural chemistry to the greatest effect Such encouragement 
will, mdeed, stimulate them to excel in Uieir profession, while others, deem- 
ed by many more foyorable, are indulged with a collegiate course of educa- 
tion. Little, indeed, has been done for husbandry by the General Gofreni- 
ment ; and, since eighty per cent of the population are more or less engaged 
in this pursuit, the claim on this most beneficent bequest will not, it is ho]^ 
be disregarded. The National Agricultural Society, in connection with the 
Institute, will most cheerfully aid Congress in carrying out their design^ 
for the great benefit of national industry. 

It is a matter of sincere congratulation, that the Patent Office has ao hi 
recovered from its great loss in 1836, by the conflagration of the building, 
with all its contents. A continued correspondence with 11,000 patentees, 
and untiring eflbrts on the part of all concerned with this bureau, has ac- 
complished much ; indeed, to appearance, the models are better than pren* 
ous to the fire. Although sometning remains yet to be done, enough has 
been accomplished to remove the past embarrassment, and afford applicants 
the means of examination as to the expediency of applying for a patent 

The loss to the lihrary, sustained by the fire. Is not yet fully repaired ; 
and, since the law of 1896 makes it a duty to examine all applications for 
patents, with reference, also, to foreign inventions, it is absolutely necessary 
mat the library should be extended. 

It is true that the library of Congress possesses some books on scientific 
subjects, useful for reference in the Tabors of this bureau, but no permission 
is given to take out books from that library; and, if such liberty were grant- 
ed, it would be bad economy to send an examiner to the capitol, to look up 
similar cases. If applications are to be examined, it will promote the 6e9- 
patch of public business, protect against spurious patents, and give puUic 
satisfoction, if the Patent Office library is well supplied with necessary 
books. 

Already, hundreds of applicants are satisfied, by the comparatively im- 
perfect examinations now made by referring to books on hand, not to take 
out a patent, and when, in the rejection of cases, reference is made to for- 
eign patents, there is an impatient desire to see the description of the inven- 
tion toat is to cut ofi'the hopes of so many years of toil and labor. I would 
therefore most earnestly recommend an appropriation of $1,200, from the 
surplus fund, to add to tne Patent Office Library. 

The aimual agricultural statistics comprising the tabular estimate of the 
crops for the past year, with accompanying remarks and appendix, will be 
found subjoined, fmarked A.) 

The value of this document to the whole country, from year to year, it 
i» believed, would justify a much larger approprkdon from the Patent O^ 
fice fund' for this purpose. The diffusion of such information may save 
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millions to the bborioua tiller of tlie soil, besides adding directly to his 
neans of export many millions more. An examination m this su^ect, and 
die expediency of lixing it on a more permanent and advantageous basis, by 
the constitution of an agricultural bureau, or at least an agricnltunil clerk- 
ship, at a moderate eii>ense, to be drawn from the patent fund, ia respectfully 
suggested. The additional benefit which must thus accme to the popula- 
tion of our widely extended country woktld sood be Been. 

A sutficient appropriation to allow a personal examination of the various 
parts of the country, by some one well qualified for such duty — similar to 
what has been attempted with so much success by some of the State legisla- 
turee— would, it is believed, realize a vast amount of practi<»l good to the 
South and West, by fumisiiing the data on which they might direct their 
products to the best market, for domesdc sale or foreign export 

Snch, indeed, are the groUbaiefits to reauh from personal obseTvation aitd 
critical examination, not only of the crops, but agricultural implements — 
snch the importance of expuining the new improvements, ana collecting 
and distributing all the acclimated seeds, which are proved to be so signally 
productive or beneficial, that the Commissioner of Patents has doubted 
whether a modification of liis duties, in connection with the Patent Ofilce 
would not be more useliil to the community. During the last year, he embra- 
ced the opportunity, while travelling to examine the crops in ten States ; and 
though the examinadon was of course imperfect, it enabled him ike better to 
digest the somewhat discordant materials ftom which the agricultural statis- 
tics here incorporated were compiled If millions can be saved to the pub- 
lic, if the agriculturist can be encouraged inhisall-impOTtant putsuits, by the 
expenditure of a small sum from the annual surplus ofihe patent fund, what 
better destinatioa could be given to this amount! Would not the people 
heartily approve and eamettly second such an nndertalcing t 
All which is respeOfully submitted. 

H. L. Ellsworth. 




BWEEPINa lUCHIKE. 



TiuB machine, lately brought into operation in the town of Manchester, 
where it excited a ctmsiderable deal of public attentirai, has lately been intro- 
duced into the metropolis, and is now empl<nred in cleaDing Regent street 
U b the inventioa of Mi. Whitworth, of the finn of Measis. Wmtworth it 
Co., of Mattchester, Kkgineeis, by whom it has been patented, The princi- 
ple of the invention consists in employing the ntary motioB of locomotive 
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wheeU, moved by horse or other power, to raise the loose soil from the sv* 
iace of the ground and deposit it in a vehicle attached. The appaiatot &r 
this purpose is simple in m its construction ; it consists of a series of brooos 
(3 ft. udde) suspenoed from a light frame of wronght iron, himg behind a 
cart, the body of which is placed near the grouivi, for greater fiicility in 
loading. The draught is easy for two horses, and throughout the process of 
filling, scarcely a larger amount of force is required than would be neces- 
sary to draw Uie full cart an equal distance. 

1rhe following description of the machine by a reference to the accompany- 
ing engraving, will explain its action. The cart is constructed with pkie 
iron, and consists of two parts, A, A ; the lower pait A is suspended to 
the upper part, and when filled is lowered and replaced with an empty one 
To the ofTside wheel B, is attached, on the inside, a cog-wheel, C^ which 
works into a pinion, D, on the end of a shaft the length of the back part of 
the cart, and fixed thereon are two pullies 1 ft. diameter and 2 ft 4 in. apait: 
two other corresponding pullirs, £, are fixed upon a lower shaft, which ii 
suspended to the upper shaft by a wrought iron frame, and over these nd- 
lies pass two endless chains, F, to which the broom G, consisting m 90 
rows, each 3 ft. 4 in. long, are attached. It will thus be seen, that when 
the large wheel of the cart is set in motion, it will, by means of the large 
spur wheel C, turn the pinion D. and with it the pullies and the endless 
chain and brooms that pass over tkem : and as these brooms come m con- 
tact with the road, they sweep the mud up the inclined plane into the bottooi 
part of the cart A. For the purpose of raising the brooms from off tha 
ground, there is an apparatus H, consisting of an endless screw working 
mto a level wheel upon a shaft which passes across the top of the cart : upon 
this shaft are fixed two pullies, to wnich are attached two chains, wluch 
pass along the top of the cart and over the quadrants I, at the back, and 
there fixed to the iron frame of the apparatus, — so that when the endless 
screw is turned the chains are coiled round the pullies, and raise the appa- 
ratus to any height it may be requisite. For the purpose of removing or 
emptying the lower portion of the cart, it must be raised to a horizontal posi- 
tion ; as this apparatus is raised it throws itself out of gear by means of a 
lever attached to a clutch fixed on the end of the pinion shaft D. To the 
apparatus H, there is another motion attached for regulating the pressure of 
the brooms on the ground, according to the state of the weather and the na- 
ture of the surface, consisting of a series of weights in the box in front, sus- 
pended to two cluuns, which pass over pullies on the axle of a wheel that 
works into another wheel on the same shaft as the first wheel described of 
the apparatus H. 

There is also another apparatus IC, for raising and lowering the lower 
part of the cart, consisting of an endless screw working into a cog-wheel, the 
shaft of which passes across the top of the cart, and on each end are pullies, 
round which the chains are coiled that suspend the cart on each side. 

Provision is made for letting off the water colh-ctcd in the cart, by means 
of a pipe, having its interior orifice somn inches above the level of the mud 
after settlement : the cart, when full, is drawn to the side of the street, at 
some distance from a sewer grid, and the pipe plug being '\nthdra^\Ti, the 
water flows into the channel. A slight modification of the original form of 
the machine, by bevelling the cogs of the large spur wheel, C, thron's the 
machinery more to the near side, and enables it to sweep close up to the curb- 
stone of the foot pavement ; and the hands before required to clean out the 
gutters are now dispensed with. An indicator, attached to the side of thA 
SH-eeping apparatus, shows the extent of surftce swept during the day, and 
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acts as a useful check on the driver. It also afibrds the opportunity of 
hiring horses to work the machine over a given quantity of surmce, the rale 
of hire being per 1000 ynidn actually swept This will be found convenient 
where parties working the machine do not keep their own horses, and will 
tend to facilitate the introduction of the new system under management of 
the local authorities. 

When provision cannot conveniently be made in large towns for deposit 
in yards at proper intervals, the patent machine is constructed of two partflL 
as above described, viz., an upper A', carrying a sweeping apparatus, and 
a lower A, consisting of a loose box, suspend^ from the upp^ and capa- 
ble of easy detachment Each machine miving two or more of these boxes, 
A, may be kept constantly at work, depositing the full box in a suitable 
place, and taking up an empty box before provided, — a skeleton cart being 
afterwards employed to convey the loaded boxes to the place of ultimate de- 
posit No dimcultv has been found to arise in the management of the ma- 
chine by ordinary drivers. It has been worked regularly on every kind of 
street surface — the round and square set stone, — ^the Macadamized road, — 
and the wood pavement ; all of which are found in the districts before men- 
tioned. Its peculiar advantage, as applied to wood pavement, in preventing 
the slippery state of the surface so much complained of, has attracted particu- 
lar attention and will, no doubt, tend to fiicilitate the ^^eral introduction 
of that useful invention. By the use of proper precautions in cleaning and 
oiling the machine before setting it to worlc, tne friction of the working parts 
may be materially redaced, — a point of great importance, in reference both 
to tne consumption of horse power, and the cost of repairs. The wear of the 
brooms, which at first was considerable, has been diminished more than one- 
hal^ by the action of the regulating weights before mentioned A pro- 
duct of South America, called by the Portuguese " Piassava," forms an ex- 
cellent material for the beard of the brooms, having great pliancy and strength 
combined, and also remarkable degree of durability. 

Two machines are advantageously worked together, one a little in ad- 
vance of the other. Not amy is tne operation of cleansing a particular 
street thus effected more rapidly, but the two drivers can occasionally assist 
each other, and one of them (at higher wages) may exercise a supervision 
over both machipes. 

The success of the operation is no less remarkable than its novelty. Pro- 
ceeding at a moderate speed through the public streets, the cart leaves behind 
it a well swept track, which forms a striking contrast with the adjacent 
ground. Though of the full size of a common cart, it has repeatedly filled 
itself in the space of six minutes from the principal thoroughmres of Man- 
chester. This &ct, while it proves the efficiency of the new apparatus, 
proves also the necessity of a change in the present system of street cleaning. 

SUSQUEHANNA AND DfiLAWAHB RAILROAD. 

We have had placed in our hands ** A Report of the survey of a route 
firom the proposed Susquehanna and Delaware railroad — ^from Pittstown on 
the Susquehanna through the centre of the Lackawannock coal formation 
in Lazeme and extending through parts of Pike and Northampton coun- 
ties, Pennsylvania to the Delaware river at the Water Gap— with an esti- 
mate of its cost by Ephraim Beach, Esq., Civil Engineer," with remarks 
on the same by the Pennsylvania commissioners and Henry W. Drink- 
er, Esq. 
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This admirable project has slept for a long period. It was anrreyed m 
1831. As a record of the formation of that part of Pennsylvania, and Soft 
reference, we give Major Beach's survey, with some extracts from the 
views taken by the commissioners, as to the advantages of the route, and the 
cost of transportation — ^wbich at that time was entirely heterodox, and looked 
upon as the dream of a visionary, to state that coal could be transported with 
profit at 2^ cents per ton per mile, when it is now ascertained that on the 
Philadelphia and Reading railroad they can do it for one-fourth of this 
sum — andmr the Boston and Albany railroad, where their grades are as 
high as 85 feet, they transport at 1} cents per ton per mile. 

We find there are two roads in New Jersey seeking extension to the Dela- 
ware river, and finally to connect with this projected railroad to the coal 
regions of Luzerne county, the erne extending from Ne^-ark by Morristowa, 
and the other from Elizabethtown to Somer^'ille. There are no opposing 
obstacles to a railroad but a bridge over the Delaware, to reach both hard and 
Soft coaL It is undoubtedly the shortest, the best and most level line from the 
city of New York to the Upper lakes, with the exception of the northern 
line by the pass at the Little Falls, Herkimer county, New York. From 
thence to near the foot of Niagara Falls, nearly a level can be obtained, on 
and near the ridge road — the supposed former shore of lake Ontano. On this 
line, as it can be fbrmed with a descending grade from lake Erie at BuflUo 
to the Hudson, no route from the seaboard to the west can compete with it 

The route in question, with the exception of three planes, to be opera- 
ted by water power, but which we learn have been dispensed with, at a less 
grade than those on the Massachusetts road — leads through the best part of 
fievr Jersey for agricultural and mineral paoducts. Independent of the coal 
and iron of Pennsylvania, there are extensive forests of the best white, yellow 
and spruce pine, vdth other valuable timber, the necessity of which to ad- 
vance the growth of this city, will make lumber a great item of freight 
and profit to the road. 

This is not all — ^now that a difficulty and legal questions have been nissd 
between the Hudson and Delaware canal and New York and Erie rail- 
road, which threaten to drive the latter into Sullivan county, and if persisted 
in may prostrate or delay for a long period the construction of this work, 
it is a matter of much importance to the citizens of New York to encourage 
the construction of the Susquehanna and Delaware railroad, as an enter- 
prise that will take produce and merchandize in 181 ^ miles from Hoboken 
to the Great Bend, on a line much shorter than via. l^rmont, to lake Erie. 

From Jersey City via. Peterson to the Water Gap, 81 

From the Water Gap to the coal region, in quantities, 53 
From thence and the mouth of Leggett's creek to the Great Bend, 

as surveyed by J. Seymour, 47^ 

181| 
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Twelve milet from the moutk of Leggett's creek will connect this line 
with Carbondale. The distance to Tioga Point or to Athen^near the State 
line from Jersey City has been ascertained to be 5S32 miles. 

The commissioners remark, pages 35, 36 and 37 : 

^ By the Susquehanna and Delaware railroad and its connections, we con- 
ceive tne wants and interests of the western New York will be better ac^ 
commodated than by any other line which has yet been, or indeed that can 
ever be projected. A connection with the inexhaustible bodies of the coal 
of Luzerne county, it is scarcely necessary to say, will soon be as vital to 
ihe interests of W estem New York as to ner great and splen^ commer- 
cial capital ; while the same line that amply supplies these wants affords a 
most extended market for her agricultural prcxiuce, and at the same time 
connects the interests of that State (by the shortest possible line) with the 
parent city, whose position and commercial advantages are without a rival 
The certain improvement of the Susquehanna to the State line, leaves the 
great question to depend alone on the success of our contemplated under- 
taking — an undertaking which has in its favor, as is conceived, unrivalled 
advantages. 

^' Entering at the western extremity a coal field, he extent and &cilities of 
which are without a parallel— connected by the most direct lines pronoun- 
ced practicable, and by improved channels already in operation, with th» 
two greatest cities in Amenca, we appear to have from these alone all the 
advantages, that in other cases have oeen found to produce ample remunera- 
tion, and to render valuable, investments in all undertakings where coal has 
been the basis of the trade. 

'' By a section of the Susquehanna river the south western counties of New 
York wouM be fully accommodated, while one of the lines which have re- 
cently been examin^ by Mr. Seymour to the Great Bend, would perhaps 
be more desirable to other parts of the State, to Owego, Ithaca, etc. 

" Much has been said and written on railroads and canals, alternately aim- 
ing to prove the superiority of the one over the other ; it seems probable 
that difference of situation and circumstances may prove both parties to be 
right But a union of the two in our climate^ and where it can be avoided 
seems generally undesirable. It is in eflect the union of January and May. 
And when heavy articles, and particularly coal, constitutes the tmlk of the 
transportation, it seems additionally undesirable. 

^ To a great extent a railroad must lay idle during the closing of a canal, 
forming part of its line, whether this be three or four months of Qie year — 
it is in either case unprofitable. 

" It is a loss of so much interest on the capital expended, and is chargeable 
with a proportion of the loss of attendance and of the decay of the work. 
It is attended by many other disadvantages and probably does not afford that 
perfect conununication which the advan^ and advancmg age seems to de- 
mand. 

<^ Under this view it does not appear improbable that this line, at no distant 
day, will be united by continued railroad, with both Philadelphia and New 
York. 

*^ The value of a continued railroad to a city during the winter season, 
has in some degree been developed by the recent operations of the Baltimore 
and Ohio work; longer experience will exhibit other valuable results. 
Railroads, while accomplishing the object of afifording constant and steady 
winter supplies of fuel at uniform prices, which to the poor and to a part oi 
the middling classes (whose means arise from day today) is very desirable. 
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would at the saine time aflbrd snpplies of many azticleB tending to incraaie 
the comfort Ad convenience of the citizen, and to add value to a ckr vmta 
residence. The earliest and latest fruits of the earth, and the products of 
agriculture would more freely abound, and be afforded at more equal and 
moderate prices \ fresh milk, fresh butter, so desimble would always be at- 
tainable ; game from the interior, in fine and perfect order, would reach the 
market in its season, and the enjoyments of the table would be increased. 
To the country on the other hand, fish, oysters, and the produce of the sei^ 
w-ould be liberally distributed, and indeed it would appear that the conditioB 
of all in town and countiy would be much improved, nor would the efleot 
be less beneficial to the citizens and to the public at large in other respects ; 
trade and commerce would be invigorated ; the stagnation that is now fek be 
tween the Ml and spring sales of various merchandize would in a degree 
be removed, the demand would be more timely and more extensive, the po^ 
chases less hurried and more considerable. The railroad system would 
tend much to equalize the periods and amount of labor, to distribute human 
effort more equally throughout the seasons ; at the present, in the late idl 
months, and as we approach towards the close of the year, there exists for a 
time very active, perhaps excessive employment, much to do, perhaps an iD> 
sufficiency of laborers, every thing humed, and often imperfectly accom- 
plished. 

" Then, as the severityof the winter closes around us, we experience a stale 
as unprofitable to the citizen as it is injurious to the public morals ; a state 
by which every one loses, by which no one gains ; an evil isat once created 
— the formidable evil of having nothing to £>. It seems to be an unerxiiig 
law of our nature, that wherever this state of things exists, the moral scale 
of humanity is inevitably lowered : it -lays above all things at the root of 
poverty and pauperism ; to remedy which, volumes have been written, and 
millions have been expended. Railroads have at least this advantage, thst 
they do not add to the number of winter .idlers, which cannot with the same 
truth be asserted of canals." 

With respect to cost ef transportation we find at that early neriod the fol- 
lowing observations — pages 28, 2^ and 31 : 

OF THE COST OF T&AlfSFOBTATION. 

" On this question we have seen very few distinct and intelligent statemenls 
by American Engineers. 

^ Even on canals the cost of transportation presents nothing uniform, bat 
is affected by the location, capacity, and construction of the several works. 
On some of the Peiins3'^lvania canals, the calculations result in a cost of one 
half cent per ton per mile, while in other cases a much higher rate is assu- 
med. Captain Beach does not go into any minute examination of the 8id>- 
ject ; he states generally the average of tolls and transportation on the 
canals 2^ cents per ton per mile, and these charges are noted as probably 
appliaable to the Susquehanna and Delaware railroad. 

^ As the cost of transportation will materially affect the price of coal at 
market, we are desirous, if possible, of arriving at more dicftinctness on this 
point. 

^ Some recent EngUsh publications reduce the cost of transportation on 
railroads to apparently so small an amount as to have excited ooubts of the 
correctness of tneir estimates, an examination however of the separate items 
of charge, etc, on which these estimates are fonnded, in a great measure re- 
move these doubts. In a note appended to " A Report descriptive of a route 
for a rail road from the Hudson, through Patexson to the Delaware rifer 
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it the Water Qftp, and made by OoL Sullivan " we find the following : Mr. 
Booth in his account of the Liverpool and Manchester railroad computes all 
expenses, including assisting engines at the inclined planes^ the water sta- 
tions, and 7} per cent intereM on capital, supposing full employ', at 164- 
lOOOths of a penny per ton per mile, a little more than three mills of our 
money. 

" Mr. T. Earle, in his recently published treatise on railroads, estimates 
the performance of a single horse to be equal to the transport of 416 tons, 
one mile per day, making sufficient allowance for wagon hire, and for horse 
and attendant we find the transportation on a railroad by animal power to 
be about half a cent per ton per mila 

In the Report of the Pennsylvania Board of State Canal Commissioners 
on the Carbondale railway it is stated — 

^ The Company at a profit transport across the 16 miles of railway, at 35 
cents per ton, exclusive of the toll" From other data furnished by the same 
report, it is evident that this eharge might be reduced and leave suffici^t to 
pay expenses. In another statement made at a difierent time by the engi- 
neer of that company, as cited by Col. Sullivan, the expenses of conveyance 
over the 16 miles of rail, requirmg five stationary steam engines, is reported 
at 29i cents. It is perfectly evident that these calculations have been pre- 
dicated upon the actual amount transported, or expected to offer for trans- 
portation, at different periods during the year ; and they are not based upon 
any estimate of the ascertained or probable capacity of the railroad. U is 
also equally manifest, that the cost of transportation over 16 miles, including 
the whole ascent in the direction of the trade, cost, fuel, and attendance at 
five stationary steam cngrines, with their ropes and apparatus within that 
distance, cannot furnish data for estimating the aggregeUe cost of transporta- 
tion on a longer line comprising &r more &vorable sections — level planes, 
and all the descents. 

^To throw some additional light on this subject, we avail ourselves of 
some data furnished by Mr. Sepnour, in his report on a survey made by 
him in May, 1831, for the Lackawannack and Susquehanna railroad. In 
addition to his own authority we have the concurrent testimony of an engi- 
neer UDon the only line of railroad improvement on our side of the water, 
which nas as yet afiforded experimental and practical illustration. 

Mr. Seymour remarks — ^ It gives me pleasure to add, that upon showing 
the estimate to Mr. Archibald, the engineer for the Hudson and Delaware 
Oanal Company, it met with an almost exact concurrence of opinion." 

" We, therefore, conclude that, on fiivorable railroad lines, half a cent per 
ton per mile would probably meet the necessary expenditure for transporta- 
tion, and that 1 cent per ton per mile will be an ample and sufficient estimate 
for the freight upon the Susquehanna vnd Delaware railroad when fiurly in 
operation. The provisions of the aQt of incorporation give no limit to the 
ciiarges for transportation, nor are we restricted to any per centage in this 
particular, all persons have liberty to use the railroad and transport upon it, 
they using the carriages, etc., as prescribed by the campany." 

NEW TORK AND SUE RAILROAD. 

The bill in aid of this road having passed the last legislature, arrange- 
ments are about being made preparatory to recommencing the work. This 
bQl, the details of which have been before published in this Journal, post- 
pones the sale of the road to 18B(^ and so &r releasee the State lien on the 
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work as to allow of other loans taldng jHreeedenoe of the diree "w^fe?*^ cf 

State loan. 

Meanwhile the residenta along the line for aevecJ rnika beyond Goahea, 
prompted by a aoond and judiciouB policy haTe completed the road in their 
fection at their own coat 



IRON CANAL BOATS. 

In your March No. 354, voL X, page 173, 1 gave you a short article on 
this subject, and expressed the wish " that some of our enteipiiaing for- 
warders will try the experiment of Iron Canal Boats." I'am gratified to 
find a morning paper has the following, showing the complete anccen of 
this class of boats. In another article I proved, that their light drangfat of 
vrater, with increased cargo, would so add to the capacity of the Erie canal, 
even Vithout taking into view the rapid decrease fA the forest, as to render 
the enlargement of the Erie canal entirely unneifssary. This was more 
than two years ago. It is desirable to ascertain the cost of an Iron Canal 
Boat, compared with our best lake boats — thedianghtof water in each, with 
tons carried. 

mON BOATS AND ERICSSON PROPELLERS. 

^ New and wider spheres of enterprise open upon us every y^xt \ and 
none has been more marked in this respect than the present year. We 
found yesterday at one of the lower piers in South street, the iron boat 
Pilot, with Elricsson propellers, (belonging to Mr. Asa Worthington, of the 
Hope Mills in Front street,) loading for St. John, at the forther end of .lake 
Champlain. She is the first boat which has done this. Freight she has 
ofiered much more than she can carry. At Coentie's Slip Jay a large 
schooner with Ericsson propellers loading for Hartford, Ct Iron boats no>v 
load at Philadelphia witn coaL and prociecfl to Troy or to any other point 
where their cargoes are wanted, and men load again with salt or whatever 
else is ofiered in return. The efiTort to avoid transhipment is constantly suc- 
ceeding more and more, and bcMds are being built wbich can pass throufh 
ail varieties of navigation. To work cheaper and to work foster is the 
thing to which every one aims." 

US* Our canal commissioners should institute this enquiry. The »- 
pense would not be much and would lead to important results. 

J. E. B. 



STATISTICS OF LAKE STEAMERS. 

The Buf&lo Commercial Advertises, on the completion of a quarter of a 
century since the first steamer was launched upon the western lakes, gives 
list of the steam vessels now on those waters. The total tonnage is 27,000^ 
the cost 93,510,000 or $130 per ton. 

The following remarks which we extract will prove intercstmg : 

^ In examining the progress of steam, as applied in propelling vessels on 
the lakes, we are struck with the very small number of disasters when 
compared with other sections of the country, especially on the western wa* 
ters. In the whole period of 2^ years there have been but four explosions 
which might be termed serious. It is trae there are other disasters to re- 
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dKtd. whose calamitous details are too freshly iihpressed upon the public 
mino. The following tabular view presents both these classes : 

Explosions — Lives lost. Burned — Lives lost. 

Peacock, September 1830, 15 Washington, 2d June, '38, 60 

Adelaide, June, 1830, 3 Erie, August, 1841, 280 

Erie, August, 1840^ 6 Vermillion, Nov. 1842, 5 

Perry, twice in 1836i 6 Caroline, (wilful) 6 

Total, 30 Total, 310 

The number of boats yet remaining of the whole once in c(Mnmission on 

lake Erie and the upper lakes is about sixty, with an aggregate of 17,000 

tons. Of these some thirty-five only are used when the consolidation is in 

existence. 

Of the whole number of boats in commission durmg the above period 
onfy ten were built and owned in Canada. 

The first steamer known to be upon lake Michigan was the Henry Clay. 
In August, 1827, an excursion of pleasure was made in her to Green Bay, 
where Gov. Cass was holding a treaty with the Winnebaffoes. After the 
treaty was concluded, Gov. C. and suite returned in the Clay. From thsl 
pericd to 1832 some of the boats went to Green Bay, but no further. On 
the breaking out of the Black Hawk war several of the larger boats were 
chartered by the government to convey troops to the disaflect^ territory, and 
Chicago for the first time was greeted with the sight of one of those strange 
Tisiters. 

From the following notice we learn that two men, L. A. Sykes and Geo. 

S. Mills, have leased the Morris canal. From the enterprise and intelligence 

of these gentlemen we have no doubt that this work will be judiciously 

managed, and we hope with profit to the lessees. 

*^ The Morris canal is again in navigable order, and business has been re- 
tamed through the enterprise of the new lessees, Messrs. George S. Mills 
and L. A. Sykes, with good promise of a brisk and profitable^ season. Full 
supplies of coal will, we unaerstand, be sent down to mark^ through this 
clunnel from the Lehigh mines by the Pennsylvania companies. We are 
also gratified to learn that the iron business at the various estaolishments on the 
lonte has been resumed and is to be extended during the season. The Stan* 
hoipe Works are to be put in full operation, and, in addition to the old works 
tl Boonton, a large nail &ctory is now in progress by a New England Com- 
pany, which will be completed in the course of 60 oays, and which is then 
expected to turn out some tons of nails daily. Preparations have also been 
nuule for the transmission of large supplies of ore from the rich iron mines 
of Morris county. There is very little, if any rich^ ore in the country than 
that furnished by Qov. Dickerson's mines at Sucasunna.'' — Newark DaUf 
Advertiser, 

THE FTRAMTOS OF OIZEH. 

At the Royal Institute of British Architects, on the 6th ultimo, a letter 
was read from Mr. Perring, containing some remarks on the great Pyra- 
mid, accompanied by a model. 

The model is on a scale of 30 feet in the inch, and represents the pyra- 
mid in its oriofinal condition, — that is, immediately after the sarcophagus 
was placed therein, and before the passages were filled with stone blocks 
closing the entrance. From an examination of the ancient Egyptian cubit, 
naw remaining, I deduced the length to bel*713 English feet divided into 
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lour palms, each of seren digits. This measure, when applied to die pj^ 
ramios, agrees as closely as to render its correctness certain, and I proceed 
to mention a few of the more obvious results in the edifice before ns. The 
base covered a square of 448 cubits on each side, which, from a statement 
of Pliny, I take to have been equal to eight Egyptian jogera, or acres ; and 
this supposition is somewhat confirmed by finding the second pyramid wouli 
then cover seven, and the third, one and three quarters of these supposed joge- 
ra, and so on with the other pyramids of Egypt The height of the great 
pyramid appears to have been 280 cubits, bemg a proportion of height to 
side of base of 5 to 8 ; and I may here mention that several other pyramids 
have the same proportions. This g^ives the following ratio on a direct se6 
tion : As half tne base is to the perpendicular heigb, so is the apotheme, or 
slant height to the whole base ; or for each side it may be thus stated as 

Bad : Tang : : Sec : 2 Rad. 

" Sir John Ilcrschel having the angles only of the pyramids and their 
passage before him, gave his decided opinion tnat they were " not connected 
with any astronomicu fiict, and probably adopted for a^icultural reasons ; 
and the knowledge of the above proportions will I thiiuc lead to the same 
eonclusion : for with the most solid and enduring shape possible, the build- 
ers obtained a mathematical symmetry which no other proportions could 
give. Although this pyramid was nearly 480 feet in perpendicular height 
of solid masonry, the pressure of the solid mass is so distributed, that the 
lower courses have only to sustain about 25,000 lb. ; therefore it is evident 
that the main objects of the architect — viz., stability and eternal duration — 
were well efibbted. The inclination of the entrance passage of the great 
pyramid was regulated by a proportion of 2 to 1 : that js^ two feet horizonbd 
to one foot perpendicular. 

^ The same mode of regulating the angles is observable in every instance f 
thus where inclined blocks were used to cover an apartment, a certain pcv- 
turn of the width of the room was taken ibr the rise or pitch; as m the 
queen's chamber, where the ike is a third of the width of the apaztmeni, 
imd also the angle of the air passages leading from the king's chamber to 
the exterior, have a rise of one perpendicular to two horizontal From 
finding in every case that the angles were thus regulated, I have come to 
die conclusion tnat the Egyptians, at the time of the erection of these mighty 
monumaitB, possessed no knowledge of the division of the circle inlo- 
dd^ees, but that their angles were regulated by the proportion of base lo 
perpendicular height; in fact, the tangential measure of the angle, and 
not its abstract measurement. That they learned to divide the circle into, 
degrees at a later period is highly pronible, as they were celebrated finr 
their astronomical knowledge. 

^' In every part of the pyramids evidences of premeditated and careful de- 
sign are apparent; but my present purpose is to draw attention to the mora 
striking points in the general pyramkl only. The situation of the apaI^ 
ments in the pyramid appear to have been regulated as follows — 

Height from base (external) to floor of passage of queen's 
chamber ...... 40 cubits 

From the above to floor of king's chamber, or principal 
apartment - - -40" 

Frcrni the above to top of upper chamber - - • 40 '^ 

From the above to apex of pyramid - • - 100 '< 

Total .... 280 cubits 

Making 280 cubits in perpendicular height, as above stated. The jfloor 
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of the soteemuieoiis apartmait was also 60 cubits below the base of the 
pyramid." 

r 

THE THAMES TUNNEL. ^ 

This important undertaking was opened for foot passengers on the 25th 
itf March last Thus, after many years of anxiety and difficulty, per- 
haps without parallel in the history of great public works, the practicability 
of forming a thoroughfare for carnages and foot passengors under a deep 
navigable river, and without interruption to the navigation, is proved and 
executed. The obstacles, which have from time to time impeded, and all 
but stopped the progress of the tunnel, have been numerous. The work 
was commenced in 1825, but was stopped in 1828 by an irruption of the 
Thames. From that time to the sprmg of 1835 no progress vns made. 
In this year, under the sanction of an Act of Parliament, me Treasury al- 
lowed tne Exchequer Loan Commissioners to advance, out of the grant 
toted for public works, the money necessary to complete the tunnel ; and it 
was again commenced and has been continued with but few inevitable inter- 
ruptions and delays to the present time, when, as the directors have stated, it 
is securely completed, and is now thrown open to the public as a thorough- 
Jbre for foot passengers. The two roadways for carnages under the river 
mre also perfectly completed. From its commencement to the present date 
there has been but 1 1 years within which the excavation could be carried 
on. And during this time, for nearly two years or ninety-nine weeks, the 
works were suspended from circumstances beyond the control of either the 
directors or the engineer. The work has been in &ct executed in about 9 
years of actual work, at a cost of about £446,000, including property and 
expenses of every kind, with the particulars of which the proprietors have 
been accurately and annually acouainted. The actual tunnel of 1200 feet 
was executed in eight years. The carriage-way descents are now alone 
wanting^ to complete the work. They are susceptible of being contracted 
fer in the ordinary way. 

{13* The editors <^the Railroad Journal present their compliments to the 
Officers, Engineers^ and SuperinieTtdents of Railroads, and request them 
lo famish for publication in its pages, any interesting or important &ct which 
Ihehr experience may have established calculated to present the subject of 
nulroads in its true light Facts, vfell established facts, properly spread be- 
ibre this enlightened community are only necessary to ensure a gradual but 
constant extension and improvement of railroads in this country; and who 
can so readily furnish such &cts as those constantly engaged in the con- 
struction and management of railroads 1 and what medium of publication so 
proper as the Railroad Journal ? When important facts are furnished for 
first publication in the Journal, measures will be taken to give them exten- 
sive circulation through the newspaper press of the coui|try, by sending 
dips to several hundred editors — and requesting its republication. 

IT^* Correspondents are requested to send in their communications early, 
as it is intended hereafler to issue the Journal and despatch it to subscribers, 
before the first of each month. 

Eeeata — Page 161, tenth line from top, for "5860 or thereabouts" read 
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840 in Mumber. Same line, for ^mboot eleven feel," lead fas ieeL ^^{i 
102, 14th line from top, for " of eleven feet," read of tem, feet \ 16th line 
kom top, lor " about eight feet," read seven and a half feet 
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After a retirement of three years from all connection widi its concem^ 
the imderngned again resomes his former station, in connection with his late 
aflMciate, Mr. Geo, G. Schaefier, as Editor and Publisher of the Baiboai 
Joomal, and Mechanics' Magazine. His retirement was from neeeMiiiPf 
and a source of deep regret ; his return is from chcice, and, in the hope of 
contributing in s<Hne degree to make the Journal useful to the cause fer 
which it has so long labored, highly gratifying to him. 

TheJoumal, on its first appearance, January Ist, 1832, was cordially and 
generously greeted by the press throughout the country ; and also by geod» 
men connected with the few railroadsthen under construction ; and, notwiik* 
standing the oddity of its title, and the doubts of many as to the possibility 
of finding materials even to givea ^im«to its pages, much less to fillthem,ili 
course for several years was amward ; but the great firt oi December 18311^ 
and the general depression of busineBS for several years past, has bone 
heavily upon it It has, however, been continued until the present period| 
from whence it is believed that we may look forward to more prosperous 
times: and to a gradual but certain exten^^ and improvement of the lailf 
road system ; and it is now designed to make an effort to extend the circola- 
tion of the Railroad Journal, and increase its usefulness, by rtdmctng the 
ftiee^ ttereotyjnng its JMiges, and issuing it fmnetuallf. 

To insure the success of the Journal under the new arrangemoit, a rs» 
newal of the courtesies of the Preu and the friendly efforts of those intaM^ 
ted in, or connected with, the works of internal improvement and the b» 
chanic aits, throughout the country are respectfully solicited, and wiU bi 
duly appreciated. D. K. MINOR 

New Yorkj Mof, 184a 
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DETERIORATION OF WROroiIT IRON AXLTlis. 

Since the Paris railroad accident, much discussion has arisen as to the 
character of iron aa3 mode of manufacture of axles. It is contended that 
those axles whicli have hroken apparently from a (law in the iron, have 
m reality become changed throughout their mass — that the fibrous structure 
of wrought iron is changed in course of time into a cristalline and brittle 
gram^-^and that these changes occur in the b'st nindo axles, and in the best 
qaality of iron, and that they are produced by long continued use. 

How fiur these assertions are correct it is difilciiJt to say, the interest of 
manu&cturers is to shorten as much as possibh* the period during 'which an 
axle can be worked with safety ; on the other hand it is probable that the 
consumers are willing to believe that the longest possible pcTiod that can bo 
.named is more near the truth. Some of the statements made in foreign 
Journals are evidently influenced in the manner first named. Still we should 
be cautious about denying that any change of this kind does take place, as 
it is well known that a similar gradual passage to the cristalline structure is 
known to take place in other metals and in alloys. It is not unlikely that 
the vibration throughout the iron, caused by the constant jar of passing over 
the rails, may produce this change with rapidity. 

A writer in the Civil Engineer and Architects Journal gave in confinna- 
lioKi of this theory the statements of a French manufacturer of great expr- 
rience. This gentleman has arrived at the conclusion that an axle can only 
safely run about 75,000 miles ; after tiiat time it is his constant practice to 
take it out, place it between two new bars of iron, find weld the whole to- 
gether into a new axle, fie also states that whm paved roads are passed 
€>ver, the distance run is not so great to produce the same effects, and that 
•cooidiiig to his experience the wear of the collar is a direct measure of the 
length of time during which the axles may be considered safe. 

From the statements which may at least bo considered as not far from the 

.truth, we may infer that the character of the road will greatly influence the 

of the axlea— 4hat a firm, hard and imyieldiiig structure w^ill cause 
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their more rapid deterioration, while a more elastic rood, if weM bud ni 
constantly kept in repair, may allow of their use for an indefinite period. 
It is to this cause that we attrihute the want of coincidence of tlie experience 
of this country and that of Europe. That a time will arrzre, beyond which 
it will not be safe to use an axle, no matter how favonibk the structure of 
the road, there can be no doubt — ^the only question is, what this time may 
be. The experience of many years will probably be required to detenmae 
the question. 

The want of precise information upon this point, need not, howewr, de- 
ter us from attempting to prevent or retard such changes in iron. The man- 
ner in which this may be accomplished can <»kly be ascertained by expoi- 
ment, yet useful suggestions liiay be made derived from correct reaaonbg 
upon well ascertained fiicts, or from the small amount di experience now ia 
our possession. The most simple suggestion which has been made is this. 
The same alteration takes place under the influence of heat improperly ap- 
plied, it is therefore a question whether the electricity or magnetism derek^ 
«d by friction may not be in some measure the agent in producing" a cris- 
talline structure. It is proposed, therefore, to reverse the motion of tht 
axle so as to prevent this action, or rather that the efiects produced by mp- 
tion in one direction may be neutralized by motion in the other directioa 

Another proposal which we have to make, is that the axk should be kMul- 
ed with pieces of iron or lead fastened upon it at one or more pointi^ and 
that the position of these should be from time to time changed ; bj this 
means the direction and ibrce of the vibrations will never be tbe nme fcr 
any great length of time, and the cristalline texture may thus be prevented 
from assuming that regularity of grain which renders the mass brittle. 

Since writing the above, we have obtained a copy of the paper of BIr, 
Charles Hood upon this subject, which seems so much to the puipoae thst 
we insert the whole of it 

CHANGES mnVCED IN THE STKVCTUKE OF mON SUBSSQITENT TO ■ASOrAO- 
TUEE. — BT CHAELE8 HOOD, ESQ., F.R»A.8. 

The important purposes to which iron ia applied have ahrays readered i 
a subject of peculiar interest ; and at no period has its importance been so 
general and extensive as at the present time, when its appueation is almost 
cudly extending, and there is scarcely anything connected with the aits, to 
which, either directly or indirectly, it does not in some degree ca nlri b ute . 
My object in the present paper is to point out s(Mne peculiarities in die hahi- 
tuoes of iron which appear almost wholly to have escaped the fittenthm of 
scientific men ; and which although in some degree known to practical m 
chanics, have been c^enerally considered by them as iaplated acts, and a 
regardea as the results of a general anil important law. Tbe d icnms l a n" 
ces, however, well deserve the serk>us attention of scientific men, on ac* 
coont of the very important conseouences to which they lead. The two 
great distinctions which exist in malleable wrcmght iron, are known by the 
names of ^ red-shorf' and " cold-short" qualities. The mnner of these eom- 
prises the toueh fibrous iron, which fi;enerally possessea eonsiderable atrengdk 
when coU ; &e latter shows a bright crystaUnsd ft»dBiin^ and is ymj Mt- 
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tie when cold, but works ductile while hot These distinctions are peTlee^ 
ly well known to all those who are conrersant with the qualities of iron ; 
but it is not generally known that there are several ways by which the tougli 
red-short iron becomes rapidly converted into the crystallized, and by this 
change its strength is diminished to a very great extent 

The importance which attaches to this subject at the present time, will not 
I think, be denied. The recent accident on the Paris and Versailles rail- 
way, by which such a lamentable sacrifice of human life has occurred, 
arose from the breaking of the axle of a locomotive engine, and which axle 
presented at the fractured parts the appearance of the large crystals, which 
always indicate cold-short and brittle iron. I believe there is no doubt how- 
ever, that this axle, although presenting such decided evidence of being at 
the time of this accident of the brittle cold-short quality, was at no diatent 
period tough and fibrous in the highest degree. I propose, therefore, to 
show how these extraordinary and most important chang^ occur, and shall 
point out some at least of the modes by which we can demonstrate the truth 
of this assertion by actual experiment 

The principal causes which produce this change are percussion, heat, and 
magnetism ; and it is doubtful whether either of these means per se will pro- 
duce this encct ; and there appear strong reasons for supposing that, raier- 
ally, they are all in some degree concerned in the production of the observ- 
ed results; 

The most common exemplification of the eflfect of heat in crystallizing 
fibrous iron, is by breaking a wrought iron furnace bar, which, whatever 
quality it was in me first instance, will, in a short time, invisuriably be con- 
verted into crystallized iron ; and by heating, and rapidly cooling, by quench- 
ing with water a few times, any piece of wrought iron, the same efiect may 
be fiiT more speedily produced. 

In these cases we have at least two of the above causes in operation — ^heat 
and magnetism. In every instance of heating iron to a very high tempera- 
ture, it undergoes a change in its electric or magnetic condition ; for, at 
very high temperatures, iron entirely loses its magnetic powers, which re- 
turn as it gradually cools to a lower temperature. In the case of quench- 
lag the hetUed iron with water, we have a still more decisive assistance (rem 
the electric and magnetic forces ; for Sir Humphry Davy long since point- 
ed out (Chem. Phil, p. 136) that all cases of vaporization produced nega- 
tive electricity in the bodies in contact with the vapor — a fact which has 
lately excited a good deal of attention, in consequence of the discovery of 
large quantities of negative electricity in effiuent steam. 

These results, however, are practically of but little consequence ; but the 
effects of percussion are at once various, extensive, and of high importance. 
We shall trace these effects under several difierent circumstances. 

In the manufiu^re of some descriptions of hammered iron, the bar is first 
rolled into shape, and then one-half the length of the bar is heated in a fur- 
nace, and immediately taken to the tilt-hammer and hammered ; and the 
other end of the bar is heated and hammered in the same manner. la ^r- 
der to avoid any unevenness in the bar, or any difference in its color, where 
the two distinct operations have terminated, the workman frequently gives 
the bar a few blows with the hammer on that part which he first operated 
upon. That part of the bar has, however, by this time become comparative- 
ly cold ; and if this cooling process has proceeded too &r when it receives 
tnis additional hammering, tnat part of the bar immediately becomes crys- 
tallized, and so extremely brittle that it will break to pieces by merely throw- 
ing it on the ground, through all the rest of the bar will exhibit the oeststti 
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tooghest quality imaginable. This change, therefore, baa been prodiwcd hf 
percossioii (as the primary agent,) whai the bar is at a lower temperatun 
than a wekimg heat 

We hear see the efiects of percussion in a yery instructive form. And k 
must be observed that it is not the excess of hammering which produces the 
eflect, but the absence of a sufficient degree of heat at the time the hammer- 
ing takes place ; and the evil may probably be all produced by four or five 
blows of the hammer, if the bar happens to be of a small size. In this case 
we witness the combined efiects of percussion, heat, and magnetisnL When 
the bar is hammered at the proper temperature, no such crystaJJization takes 
place, because the bar is insensible to mag^netism. But as soon as the bar 
becomes of that lower degree of temperature at which it can be aflected by 
magnetism, the effect of the blows it receires is to produce magnetic indup- 
lion ; and that magnetic induction and consequent polarity of its paiticlei, 
when assisted by further vibrations from additional percussion, produces a 
crystallized texture. For it is perfectly well known that in soft iron, mag^ 
netism can be almost instantaneously produced by percussion ; and it is pro- 
bable that the higher the temperature of the bar at the time it receives the 
magnetism, the more likely will it be to allow of that re-arrangement of its 
molecules which would constitute the cr}^stallization of the iron. 

It is not difficult to produce the same effects by repeated blows from a 
hand-hammer on small bars of iron ; but it appears to depend upcm some- 
thing peculiar in the blow, which, to produce the effect, must occasion a 
complete vibration among the particles in the neighborhood of the pan 
which is struck. And it is remarkable that the effects of the blows m all 
cases seem to be confin^ within certain limited distances of the spot which 
receives the strokes. Mr. Charles Manby has mentioned to me a circum- 
stance which fully bears out this statement In the machine used for blow- 
ing air at the Beaufort iron works, the piston rod of the blowing cylinder, 
for a considerable time, had a very disagreeable jar in its motion, the cause 
of which could not be discovered. At last the piston rod broke off quite 
short, and close to the piston ; and it >vas then discovered that the key had 
not properly &stened the piston and rod together. The rod, at the fracture, 
presented a very crystallized texture ; and as it was known to hai'e been 
made from the very best iron, it excited considerable surprise. The rod 
was then cut at a short distance from the fracture, and it was found to be 
tough and fibrous in a very high degree — showing what I have already 
pointed out, that the effects of percussion generally extend only a very shoit 
distance. In fact, we might naturally expect, that as the effect of ribratiui 
diminishes in proportion to the distance from the stroke which produces it, 
so the crystallization, if produced by this means, would also dimmish in the 
same proportion. The effect of magnetism alone may also be estimated 
from tnis circumstance. The rod would of course be magnetic throughout 
its whole length, this being a necessary consequence of its position, indepen- 
dent of other circumstances ; but the necessary force of vibration among, its 
particles only extended for a short distance, and to that extent only did the 
crystallization proceed. The effect of magnetism in assisting the crystalli- 
ntion, I think it unnecessary to dwell upon, as the extensive use of galvan^ 
ie currents in modem times has fully proved their power in crystallizing 
some of the most refractory substances ; but by themselves they are unaUe 
to produce these effects on iron, or at least the operation must be extremely 
slow. 

Another circumstance which occurred under Mr. Manby's obeervatmn, 
confixas gaierally the preceding opinions. A small bar of good tough inn 
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VB8 suspended and struck cootinuoiisly with small hand hammen, to ke^ 
op a constant Tibiation. The bar, after the experiment had been continned 
for some considerable time, became so extremely brittle, that it entirely fell 
to pieces under the light blows of the hand hammers, presenting throughout 
its structure a highly crystallized appearance. 

The fracture of the axles of road yehicles of all kinds is another instance 
of the same hind. I have at different times examined many broken axles of 
common road vehicles, and I never met with one which did not present a 
crystallized fracture ; while it is almost certain that this could not have been 
the original character of the iron, as they have frequently been used for 
years with much heavier loads, and at last have broken, without any appa- 
rent cause, with lighter burdens and less strain ^an they have formerly 
borne. The effects, however, on the axles of road vehicles are generally 
extremely slow, arisiiig, I apprehend, from the feet that, although they re- 
ceive a great amount of vibration, they possess a very small amount of mag- 
netism, and are not subject to a high temperature. The degree of magnet- 
ism they receive must be extremely small, from their position and constant 
change with regard to the magnetic meridian, the absence of rotation, and 
dieir insulation hy the wood spokes of the wheels. Whether the effects are 
equally slow with iron wheels used on common roads, may perhaps admit of 
some question. With railway axles, however, the case is very different In 
every instance of a fractured railway axle, the iron has presented the same 
crystallized appearance - but this effect, I think, we shall find is likely to be 
produced far more rapidly than we might at first expect, as these axles are 
subject to other influences, which, if the theory here stated be correct, must 
gre«tly diminish the time required to produce the change in some other 
cases. Unlike other axles, those used on railu-ays rotate with the wheels, 
and consequently must become, during rotation, highly magnetic Messrs. 
Barlow and Christie were the first to demonstrate the magnetism, by rota- 
tion, produced in iron ; which was aflerwards extended by Messrs. Her- 
schel and Babbage to other metals generally, in verifying some experiments 
by M. Arago. It cannot, I think, be doubted that all railway axles become 
fifom this cause, highly magnetic during the time they are in motion, though 
they may not retain the magnetism permanently. But in the axles of loco- 
motive engines, we have yet another cause which may tend to increase the 
effect The vaporization of water, and the eflluence of steam, have already 
been stated to produce large quantities of negative electricity in the bodies in 
conlact with the vapor ; and Dr. Ure has shown (Jour, of Science, vol. v. p. 
106) that negative electricity, in all ordinary cases of crystallization, in- 
stantly determines the crystalline arrangement. This, of course, must afilect 
a body of iron in a different degree to that of ordinary cases of crystalliza- 
tion ; but still we see that the effects of these various causes all tend in one 
direction, producing a more rapid change in the internal structure of the iron 
of the axle of a locomotive engine than occurs in almost any other case. 

Dr. Wollaston first pointed out that the forms in which native iron is dis- 
posed to break are those of the regular octahedron and tetrahedron, or 
rhomboid, consisting of these forms combined. The tough and fibrous char- 
acter of wrought iron is entirely produced by art ; and we see in these chan- 
see that have been described an effort at returning to the natural and primal 
moL — the crystalline structure, in feet, being the natural state of a large 
nnmber of the metals ; and Sir Humphry Ekvy has shown that all those 
which are fusible by ordinary means assume the form of regular crystals 
by slow cooling. 

The general conclusion to which these lenuuds kad us, appears, I think, 




Gkanget Indtbced in^ ike Shrueturt &f Infm, 

Kfe BO doubt that then is a constant tendency in wronght iron^ mdv 
oertain circumstances, to return to the crystallized state ; but that this crji- 
talUzation is not necessarily dependent upon time for its development, but is 
determined solely by other circumstances, of which the principal is undonbl- 
edly vibration. Heat, within certain limits, though greatly assisting the ra* 
pidity of the change, is certainly not essential to it ; but magnetism, induced 
either by percussion or otherwise, is an essential accompaniment of the phe- 
nomena attending the change. 

At a recent sitting of the Academy of Sciences at Paris, M. Bosquilkn 
made some remarks relative to the cause of the breaking of the axle on the 
Vemdlles railroad ; and he appears to consider that this crystallization was 
the joint effect of time and vibration, or rather, that this change only occurs 
after a certain period of time. From what has here been said, it will be 
apparent that a fixed duration of time is not an essential clement in the ope- 
ration : that the change, under certain circumstances, may take place instan- 
taneously ; and that an axle may become crystallized in an extremely short 
period of time, provided that vibrations of. sufficient force and magnitude be 
communicated to it This circumstance would point out the necessity fixr 
preventing as much as possible all jar and percussion on railway axles. No 
doubt, one of the great faults of both engines and carriages of every descrip- 
tion, but particularly the latter, is their possessing far too much rigidity ; thus 
increasing the force of every blow produced by the numerous causes inci- 
dental to railway transit, by causing the whole weight of the entire body in 
motion to act by its momentum, in consequence of the perfect rigidity of the 
several parts, and the manner of their connection with each other, instead 
of such a degree of elasticity as would render the different parts nearly in- 
dependent of one another in the case of sudden jerks or blows ; and which 
rigidity must produce very great mischief both to the road and to the machin- 
ery moving upon iL The looseness of the axles in their brasses must also 
be another cause which would greatly increase tliis evil. 

Although I have more particularly alluded to the change in the internal 
atmcture of iron with reference to the effects on railway axles, it need scarce- 
ly be observed that the same remarks would apply to a vast number of other 
eases, where iron, from being more or less exposed to similar causes of ac- 
tion, must be similarly acted upon. The case of railway axles appears to 
be of peculiar and pressing importance, well deserving the most serious con- 
sidefation of scientific men, and particularly deserving the attention of those 
connected with railways, or otherwise engaged in the manufacture of rail- 
way machinery, who have the means of testing the accuracy of the theory 
here proposed ; for if the views I have stated be found to harmonize witn 
the deductions of science, and to coincide with the results of experience-, they 
may have a very important effect upon public safety. It may be observed 
on the other hand, however, that at the present time all railway axles are 
made infinitely stronger than would be necessary for resisting any force they 
would have to sustain in producing fracture, provided the iron were of the 
best quality ; and to this circumstance may perhaps be attributed the ccHnpa- 
rative freedom from serious accidents by broken axles. The necessity for 
resisting flexure and the effects of torsion, are reasons why railway axks 
never can be made of such dimensions only as would resist simple fracture^ 
but it would be very desirable to possess some accurate experiments on Che 
strength of wrougm iron in dificrent stages of its crystallization, as there 
con be no doubt that very great differences exist in this respect ; and it is 
probable that in most cases, when the crystallization has once commenced, 
the continnance of the same causes which first produced it goes on contiDU' 




iilly increasing it, and thereby farther rednccs the cohcrive etrcn^ of ilhh 
iron 



PROFESSIONAL EMPLOYMENT. 

There are several very common misapprehensionB in regard to Civil ESn 
gineers which ite conceive to be the cause of much loss, to the profession 
' of employment, and to the public of valuable services, obtainable at not 
greater cost than the less valuable substitute commonly resorted to. It is of 
the highest consequence to the profession that these errors should be correct- 
ed fully and promptly. 

The public estimate of the proper sphere of engineering duty, is limited 
to the construction of railroads, canals, and sometimes, bridges. The con- 
struction, as well as the laying out of common roads, the building of piers, 
wharves, sea-walls, etc., of the large majority of bridges, of large edifices 
whose strength depends entirely on the disposition of material — all these, 
and many other labors belonging properly and exclusively to the profession 
of civil engineering, are almost universally assigned to those who should 
not be permitted to venture beyond the mechanical duties of construction un* 
der some competent superintendance. 

In bridges, and other large structures, it is customary to employ no other 
engineer than the builder, constructor or contractor himself The impropri- 
ety of tins proceeding would, we should think, be so manifestlhat no one con- 
sulting his ovm interest would attempt it. That the same person should, 
^ both plan the work and construct it, and thus become a judge of his own 
performance is a most unusual mode of doing business. 

The popular mistakes upon this point, have arisen from the constant de* 
mand for engineers upon our railroads and canals having until recently al- 
lowed no opportunity for their employment upon other works — even if it 
Jiad been desired. We should not think there could be any doubt as to the 
Caj^acity of a properly instructed engineer. The nature of his profession is 
Sttoh that he is compelled to pay attention to many and diverse modes of con- 
straction, and to the general applications of physical science. In feet the 
education of a civil engineer embraces the full consideration <^ all the arts 
ef construction, and he is therefore a better projector of building than either 
a carpenter or a mason. 

The unfrequent employment of our own civil engineers in other than 
works of public improvement, has in a measure arisen from the vast num- 
bers of needy adventurers from abroad who have hitherto forced themselves 
■into all situations of this kind. Men unknown at home, have pretended to 
Instruct the whole profession in this country — and in several instances it has 
been shown that these very men have never been previously employed in 
any other than subordinate situations, such as do not even require any te- 
quaintance with the profession of those by whom they are employed. 

The results of this practice have been doubly disadvantageous, by ezclo- 
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ding our owa engineers from employment, and also by throwing diacndit 

Qpon the very name of civil engineer. • 

At the present time when but few railroads or canals are in process of 

construction, a large number of well informed and capable civil engineen 

are without anything to da The resort to such men for advice, would not 

only be employment to them, but profit to those consulting: This subject ii 

deserving of consideration bv all parties. If much skill and intelligence 
now remains unemployed ana mavby any arrangement be brought into use, 
this certainly would be a public oenefit, as well as an individual acconiD- 
dation. 



PRACTICAL RE^LIARKS ON BLAST FURNACES. ^BY GEO. THOMSON, ESQ., MISING 

ENGINEER. 

plead b«for« the Glasf ow Fhilocophical Sooietf , 4th Jainiarr} 1613.] 

There is a manifest absence of anything like correct principle in iron 
smelting ; and although the reduction of ore by cementation may be an easi- 
ly explained operatioh, yet, the peculiar combmations brought to bear in the 
blast furnace, seem to present a problem which chemical science is as yet 
unable to explain. 

In the attempted solutions of the problem, a too limited number of &ct8 
have been generally considered, and generalizations attempted, from fiiclB 
bearing partially on unvaried conditions. Following the system of induc- 
tion, if a true principle is only to be attained through the medium of &c» 
in every variety and under every possible condition, the object may be assist- 
ed, in some measure, by my laymg before the society a few facts which hate 
come under my own observation, and may be peculiar. The results given 
are divided into three principal conditions ; viz., 1st, as respects the direct 
influence, caUris parilms, oi different material. 2d, influence of shape and 
size. 3d, influence of blast, as to diffusion, pressure, or Quantity. 

1st, Influence of material. — Although all the materials used, in smelting 
have a certain influence ; it is the coal which gives the most extraordinary 
results as reniects '^ yield." A few results of various coals are therefore 
collected into the following table from my own immediate observation. The 
word << yield," is used to denote the comparative quantity of coals used in 
the furnace, to produce, or to smelt a ton of iron. In the table;, the weekly 
quantity of iron given, as produced by hot blast, is small in comparison widb 
what is now made at most furnaces ; yet these are the more correct compatr- 
athe results, having been attained with like conditions of size shape, num- 
ber of tweres, etc Since that time, the shape and size of furnaces haire 
been materially altered, as well as other conaitions, and the make greatly 
increased. 

Referring to the table, the flrst three coals are ftimd in the same coal-fleld 
and at no very great depth from each other. The cold blast results of these 
came directly under my own obser^'ation, and are taken from several years' 
work ; the hot blast results are from a neighboring work, and subject to si- 
milar conditions in almost every respect. Here, then, in the same coal-field 
are three diflerent coals, which, when under similar conditicms with coU 
blast, give very diflerent results ; so much so, as to have taken nearly twice 
as much of one kind of coal to make a ton of iron as of another (yard coal 
6^ tons, clod coal 3 tons ;) but when the hot blast is applied, we find they 
are very nearly assimilated, so that, upon the coal which Works best with 
cold blast, that application has scarcely any eflect, while on the infeiioT eoal 
.it has a most surprising one. 
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The two neit coals in the table from the Wolverhampton coal field, riiow 
*. similar result The sixth and seventh, or tlit last twu coals of table No. 
1, belong to North Staffordshire— the district of tli-: " Poticrlts." The» 
my reauSs are also given from a direct personal obserralJon of several yean ; 
md I do not think 1 eit in saying, that the m^rfals of this diRrict, tsldng 
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coal and iToostone together, are the worst m the kingdom for Iron smekmff. 
The coals giren are compared under precisely simiuir condidons bodi wim 
cold and hot blast, and although obtained from the working of a very small 
furnace, (only 32 feet high,) the compa^aHve results will hot be afleeted 
thereby. Tnev lie very close to each other, being merely separated by a 
stratum of shale a few feet in thickness, often less, and, consequently^ show 
how great a difference occurs, not only in difierent districts, but withm a few 
yards, vertically, of the same field. 

With modifications of the shape, and increase of size, (to which we shall 
attend more particularly under that head,) we were ultimately able to work 
No. d, ash coal, in the furnace, without coking, and at a consumption of 
only 2| tons to the ton of iron, with a make of upwards of 70 tons a week ; 
but No. 7, rider coal, although these conditions altered the make considera- 
bly, and the yield slightly, we were never able to work withoiU coking ; 
again and again we tried to do so by commencing with a small quantity, 
and gradually increasing it, but in vain ; every increase of this coal to ue 
burden, without coking, was followed by a decrease of yield, make, and 
quality. 

As regards ironstone, the effects of different qualities are not so striking 
as those of coal, with respect to yieldy but they have a great influence on 
the quality of the iron produced. For instance, that which is known as 
the Shropshire pennystone — a peculiar kind of argillaceous ironstone found 
in small nodules imbedded in a stratum of indurated clay — and containing 
about 30 to 35 per cent of iron, is supposed to give the peculiar strength 
and toughness to the Shropshire pig iron. When another ironstone, (sil^ 
ous) locally termed '^crawstone,' which is found partially stratified in abed 
of sandstone rock, is mixed with the pennystone, oven in proportion of 1 to 
10, the efiect is very observable in making the iron much more fluid, altho' 
it retains its stoutness. Again the effect of the ^ red ore^' of Cumberland, or 
peroxide of iron, mixed with argillaceous, or other ironstone, is well known : 
It adds in every case very materially to the strength of the iron, and the ef- 
fect is especially so with the hot blast. Forge cinder, which is a protoxide 
of iron, mixed with silecious, or other foreign matter, has a directly contra- 
ry efiect both with cold and hot blast, — so much so, indeed, that I have seen 
hot blast iron which had been made with a large proportion of '•'- cinder," so 
weak as to break into several pieces when dropped on the ground from the 
height of a couple of feet. I may here remark, that it is not surprising that 
we should hear so many conflicting opinions on the strength of hot blast 
pigs, by those who only quote results without considering the condidons 
which aflfect them. 

These results on the quality of iron by the use of diflTerent kinds of iron- 
stone are very general, but such efiects are well know, and arc constant \ 
and when we consider that there is only one kind of iron, in fact, surely it 
is worthy the attention of the scientific to inquire whence arise such difler- 
ences, and how they should be produced by a simple mixture of ^' red ore," 
or of " forge cinder." 

5U, InfiiLenct of shape and size. — We now come to a few results connec- 
ted with the shape of furnaces ; and on this point there seems to be at difier- 
ent times a ruling feshion. At the time of making the experiment to which 
I shall first refer, which was before the hot blast had been brought mto no- 
tice, the prevailing fashion in Elngland was to make the furnaces as narrow 
as pottibU, both at the "> neck," or filling place, and at the " hearth." Tlie 
furnace on which the experiment was made was at lightmoor, in Shrop- 
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shire, iSw shape aDd.«ize of which is lepreaeDted in fig. No. 1. It morked 

worso than any of the others with the Fig, |. 

same cosil, whicn was a mixture of those Zft. 

already referred 'to in table I^ and the 

only difierence of its shape, compared with 

the others, is in being about 6 to inches 

wider at the boshes, and three feet less in 

height 

This furnace consumed about 5 tons of 
coals in producing a ton of iron, and made 
only about 40 tons per week. The altera- 
tion made upon it was very simple to ap- * 
pearance, consisting only of widening the 
top from 3 feet, to 5 feet diameter, and car- -1^ •— 
rying that width perpendicularly up 6 feet |i . 
higher ; also placing two filling holes, one "^ . 
on each side, over tweers, instead of one ^ . 
m the middle, merely^ as it were, placing , 3 • • 
a cylinder of ^^ feet aiameter and 6 feet 
high upon the top. Twere — \ / — line. 

Simple as the alteration appears, how^ever, it was fdilowcd by very extra- 
ordinary results ; the moment the charge arrived at the bottom, tne iroit 
from hard forge, became fine No. 1. The burden was accordingly increas- 
ed from time to time, until this furnace with the aame material and same 
blast, made 00 tons per week of good forge pigs, with a consimiptioQ of 
only 3^ tons of coal te a ton of iron. The result is not attributable to the 
wid.ening and double fillinc^ holes alone ; for the cdect was repeatedly tried 
by filling boles at the original height directly under the upf)er ones, and in 
every case we had to take burden off to make an equal quality, therdby ve 
ducing both the quantity and the yield. 

Mr. Gibbons, of CorbjTM llali furnaces, near Ehifiey, has arrived at very 
striking results with cold blast, by alteration of shape and increase of size.. 
He states in his publication on the subject, that ho was led to the idea by ob* 
serving the well known fact, that furnaces, c specially cold blast ones, scarce- 
ly ever come into full work imtil six montlu? aAer th( y have hcen blown in ; 
and also, that every year, so long- as the ^ boshing" of the furnace is not 
wholly gone, they improve their work both in yield and in quantity ; furtheCy 
in observing that furnaces, when blown out, akhough they had not been 
working for more than six or eight montiss, were materially altered from 
their original shape. By studying the natural shape, as k might be termed, 
he has arrived at an improved form. 

This improved furnace (fig. 2,) has more than double the capacity of his 
original one, the dimenAoos of which Averc 8 fort wide on the hearth, 3^- feet 
at me boshes, 12 feet at the belly, and 4 feet at the top. The height from 
the hearth 4o the boshes 6 feet, from the bodies to the belly 8 feet, total 
height, 45 feet ; and the larger content is in the upper half— 4he top is 8 feel 
<liaraeter, and there are four filling boles. The greatest produce of his otU 
ginal furnace he states to have been 74 tons per week, while that of the inh,. 
fMTOved one has reached 11^ tons in one week. This is by cold blast^ vfHk 
a density of only 1 lb. 13 oz. per inch at the twere. 

Mr. GibboBs' opinion, like that of many othera, is, that with the hot falMt 
the shape or the size has apery little effect j but that this is not the 
xiow well known. 
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3d, hjluence of Blasi. — Id cold blast 
working, some practical men hold that the 
density of the blast should not exceed 2 
lbs. to the inch, while others work it as 
high as 3 lbs. to the inch, or even more, 
in re-sniehing also in the cupola, many 
prefer the fanners, which give a moeh «>/- 
ter blast than the old method of the cylin- 
der ; while others, afier ha>'ing triea the 
fimners, have returned to the original and 
stronger blast of the cylindiT. We can- 
not suppose that this is altoj^ether fancy or 
prejudice ; I have no doubt that the differ- 
ences of the material subjected to the blast 
is the coiue, in a great measure, of snch 
opposite results. 

At Lightmoor^the \-arious requirements 
of blast to make the best yield, with the 
different coals, were striking ; coal No. 1, 
(of table I.,) which is the best, required a 
considerably less dense blast than the inie- 
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rior, No. 2, (coal yard.) Indeed, blast, 
either in volume or pressure, se'emcd to be 
of little consequence to the working of the 
clod coal, from 1} lbs. to 2 J lbs. to the 
inch, the yield was not affected, the only 
difference being a slight Incrc use of quantity. Nor did diffusing the bhM 
by a number of twcrcs seem to make a material difference. It is a fiict thai 
with this coal, and a furnace of ordiuary dimensions, 60 tons of iron have 
been made in a week by one blast pipe only^ the muzzle only 3 iochea di- 
ameter, or 9 circular inches of blast. 

Oil the other hand, the mfiTior, or, as they are called there, the ^sulphu- 
ry" coals, required a highly compressed blast to bring them to their beat 
yield — one under 2^ lbs. to the mch gave very inferior resuhs ; cominxe 
this with Mr. Gibbons^ result, his materialis seem well adapted for cold olast 
working, and Ave find density of blast not a great oUect to them. 1 lb. 13 
oz. only Avas his density at t\verr.s, nnd this continuc<r the same although huf 
doubled the capacity o( his farnace. 

EAILROAU ITEMS. 

Utica and Schenrctady raitrond. — The old board of Directors are re- 
elected. Erastus (orning, President. 

Meeting of stockholders of Nonrich and Worcester railroad. — The a«- 
nual meeting of the stockholders of this road took place in this city yester- 
day. The meeting \vvi% large and the action upon the various suljecta 
which came up harmonious. Tl^e trea.surer's report shows a very decidef 
and iraportant improvement in the afluiis of the company since the last an^ 
nual meeting. The most important quc^ion acted upon was that of the ex- 
tension of the road do^n the river to a point near the sound. By an almoifc 
perfectly unanimous vote, it was resolved thus to extend the roa^ and we 
presume the work will be commenced forthwith. The preeise point to 
which the extension shall be made, is not yet fixed upon, the matter haTiii|;; 
been referred to a committee to examine and report hereafter. 

Duuel Tyler was re-elected president — Norwich Courier. 
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The following gentlemen were on Monday unanimously elected directors 
t>f the New Jersey railroad and transportation company for the ensuing 
year : — J. 8. Darcy, Adam Lee, Stephen Whimey, John P. Jackson, Jolm 
Acken, J. Phillips Phoenix, D. S. Gregory, Wm. S. Johnson, Abraham G. 
Thompsoa — K Y. American. 

The Vmhd States Htamer Union, — The Courier and Enquirer of June 
^ says : << This new national steamer, on the plan of Lieut. Hunter, arri- 
Ted in our harbor on Thursday, and, we are proud to say, has completely 
demonstrated the feasibility and superiority of this invention over all others. 
We were among those who doubted its success ^ and yet we feel assured 
that there is no individual in the country who more sincerely rejoices than 
^ra do in this practical triumph of Mr. Hunter in securing to his country 
«nd to the world a steam vessel which, at all times and under all circumstan- 
ces, may be exposed to an enemy's fire without danger to her wheels. We 
are pleased to hear that Mr. Hunter is quite sanguine of very greatly in- 
creasing the speed of the next vessel to be buiit upon the same plan." 

Charles L. Schlatter ^ Esq.^ Chief Engineer of the public works of 
Pennsylvania, has resigned, having received an appointment from the war 
<lepartmenl, which will station him at Chicago. 

« HARTFORD AND 8PRE«GFIELD RAILROAD. 

This long talked of railroad, is, we h^ve evidence to believe, soon to be 
completed. It avght to have been done at an earlier date. Its completion 
will make the fourth railroad from the waters of Long Island Sound, con- 
necting with that great main artery — the Western railroad from Boston, 
which fs to be like the irv^ik of a vast tree, with branches putting out in 
every direction, reaching into every northcni and western State in the Union, 
yet like the branches of a tree all pointing to a common -centre, which is 
BOSTON ; and, like the tree whose sap descends in the autumn through tkc 
trunk to the roots, and ascends again on the return of mild breezes in the 
spring to the branches, so will fioAv u vast amount of business to and from 
that enterprizing and calculating city, which has hitherto, and would always 
Tiave come to New York, if her capitalists^ her business men, and her jpolt- 
tieians had possessed a tithe of the public spirit ai>d far reaching sagacity 
which has characterized the course of the Bostonians. l^oston has never^ 
like New Ydrtr, made herself ridiculous by opposing every, or any public 
work which in the remotest degree would add to her business, or increase 
^er weakh and population ] but on the contrary, her citizens have been al- 
ways ready both individually and collectively, to encourage and aid those in 
other places who were willing to risk their capital in the construction of 
fniblic works pointing towards Boston ; having Uic sagacity to see that no 
work of the kind could be put into operation without benefiting their own 
city. But how has it been, nay, how is it even now with New York? 
Have her citizens, with their immense wealth, with nearly as many houses 
4md ships and steamboats, as Boston has inhabitants, given even a listening 
«ir to those who for many years have labored .and struggled to open an 
«a8y, direct, and always available communication with the interior ; and eas^ 
Uined the few who at an early day projected the two noblest uvenuee that 
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eoald be oonstructeJ fiom her biur streets norik amd weshMtrdf tm 
widi the canals, (or, as her once Imdmg eitizefis denomiuited them ^ dm- 
Urfs tig diickes") and wkh the vast kbes of die west? Nerer. A feir^ . 
only of her intelligent and Avc-ahhy citi;0pus hare ever given these i^pMlMl 
vmrks the heneft of then* counsels and the aid of their means^ and even nway 
of these became disheartenedL after having made a noble effort desenring n 
bett^ resuk^ and gave up iii disgust at the appathy^ the fi>Hyy or die thotlt^ 
ng^itedness of their firllow citizens ; hence it is^ that with a popuhtioii of 
nearly 350^000, she can only boast I of a single railroad, built by her oA- 
xeiis^ and teroiiiiatiDg in her streets, of the astoniskirtg length of«-ii€C likfr 
Boston with a connection or web of railroads of iwdrt hvndrtd miles^ bil 
oi'^'-about twelvs miles f ! ! 

'Tis true her eitizms have aided in constructing a number of laihoadi 
besides the Harlem road ; there is the Paterson road of 14 miksy the Sche- 
nectady and Saratoga road a little longer than either of the others Munei^ 
and the Stonington road, and the Long Islluid road,, making a total #f abool 
miehui^Ted and sixty miles^ and perhaps they have aided in the construc- 
tion of others at a distance some of which have not been completed, and 
where there was no possibility of immediate benefit to this city when com- 
pleted, tmless the city is benefitted by the game of shuttle-cock, so- OMich 
played in Wall street with railroad stocks by a ckiss of gentlemei^ who ap- 
parently grow rich by the game rather than by the predoce of the roed& 

Had sound policy and good judgment directed the expenditure of the c^ 
pital invested by our citizens iu railroads of comparative insignificance, w* 
should now have the benefit of two main, lines of railroad north and weH 
from this city, reaching the Canadas and the great lakes, which would eTOft* 
tnally have their numerous branches penetrating almost every county in the 
State, and other States, through which New York merchants and cnrtmett 
and owners of real estate would derive a large portion of the benefits of tm 
immense business which vi-ill now find an outlet at Boston,, and to whkk 
her citizens are ridily entitled by their sagacity and public spirit 

The city of New York has bc^cn playing shiittle-cock with fiuuf stodse 
and politics, while Boston has labored at the ^ar and the atwil until she h» 
spread herself all over the couuti y, or brought the distant country to hat 
rery doors by means of her iron ways. 

LOW FAKTS ON RAILWAYS. 

The directors of the Boston and I^ovidence railroad,, hare pecwd a vole 
io reduce the price of Hire on the road on the 17th, one-third from the usual 
nte. The present price of fare from Boston to providence, 41 miles, ts- 
$1 60. Reauced one-third, it \vi\\ be $1 ; or two and a half cents per mile. 
This rate per mile, may, we think, be safely assumed as the rate which will 
yield the largest revenue to railway? in this country. If adbpled oa^ the n3- 
ways from Troy to buffalo,, it woulcl reduce the price of a passage between the 
two cities to about 97 60 ; which » indeed, the lurice now paid in the second 
daas train, in which passengers are transported uke catde in long l»«r bcpECS, 
with here and there an aperture to adiah light and air, but ne glass windows 
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to ndmit light and exclude air, when necessary. Should the sereral railway 
companies which control the railways from Schenectady to Buffiilo, put these 
roads in first rate order, introduce the elegant and commodious cars used on 
the Schenectady and Troy, and on every other well managed railway, and 
reduce the fare in such cars or two and a half cents per mile ; starting from 
every stopping j)lace with the punctuality of a chronometer, • • • they 
would find their '* account in it'* at the end of the year. The travelling 
puhlic would he far better acconunodated tlian it ever has been between Bui- 
nilo and Schenectady, and the proprietors of the roads receive larger divi- 
dends than they have ever received. At any rate, it is worth while for them 
to try the experiment * * * If railways are to be allowed a certain 
monopoly, they certainly ought to be compelled to accommodate travellers 
in the best manner, and at moderate prices. . 

" Truth is mighty, and will prevail," and so w^ill the system of ^ low 
feres" prevail, as the recent course of the Boston and Providence railroad 
company (an accoimt of which we find in the Troy Whig,) indicates. One 
dollar from Boston to Providence will be found a fair rate, and 97,50 or C8 
from the Hudson to lake Erie, should insure good accommodatiSI^ good 
attention, and punctuality in departure and arrival Railroads are designed 
as much for the accommodation and comfort of travellers, as for the b«iefit 
of capitalists and stockholders, and the increase of the former will be surely 
found to promote the interests of the latter. 

EAILROADS IN ILUKOIS^ 

A correspondent of the Cincinnati Gazette, travelling in Illinois, describes 

the only railroad in operation thus : 

" I arrived at Springfield from Jacksonville, by railroad, distance 36 miles. 
This road runs from Springfield to Meredosia, on the Illinois river; the 
whole distance is about 55 miles. They have a locomotive which leaves 
Springfield every other day, and Meredosia alternate day3, Sundays except- 
ea. They have a tolerable pleasant passenger car attached The fue is 
83,50 the whole distance ; the trip occupies the greater part of the day, stop- 

nboth ways at Jacksonville to dine. This is the {m\y finished railroad 
e whole State, and it is in a miserable condition — so much so that no 
calculation can be made as to the time the cars will arrive ; they generally 
lay, ^ about such a time, if no accident occurs." The day I traveUed on it, 
they ran off the track by means of one of the iron bars being loose and in- 
clining in towards the centre of the track ; not much damage was done. In 
some places the iron is torn off the rails, and remains on, and they have 
frequently to stop and c^et out to hold the end of the rail down while they 
nm over it The rood is now in the hands of a company who have leased 
it for two years, for which they pay the State 810,000. Much prejudke ex- 
ists against it I could ahvays read a paper or book while riding in a rail- 
road car, but in this instance I had enough to do to keep my hat on. The 
people here, say this 55 miles of railroad has cost the State $11,000,000 — 
that being the amount expended on this kind of improvement, while all have 
been abandoned but this one short piece." 

Well, if this apology of a railroad has cost the State eleven millions of 

dollars, the people have only themselves to blame for it When the subject 

of internal improvements came up in 1832, and strenuous eflbrts were nude 

by some of her citizens to obtain means to coaHtnuX a railroad, or canal 
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from the lake, at Chicago to the navigahle ^voters of the Illinois, and thus 
open an easy and ch^np communication through the State and make' it a 
great thoroughfare of business and travel, the selfishness of the people would 
not consent to such a measure unless there could be — as in another Stale we^ 
could name — a grand system laid out to pervade the whole State, that all 
might enjoy equal privileges. In short, every man, or at least every mem- 
ber of the legislature, desired to have a cit}'' or a village on his own fiirm, 
that he might become wealthy at once ; and hence, a large number of roat» 
were projected, laid out, commenced, Lirge amounts of money expended and 
Chen abandoned ; and now complaints without number are heard from the 
very persons who caused, or did not prevent, such wastefulness, such folly. 
Illinois should have followed the example of New York in her early dap 
of internal improvement. She should have constructed her great work 
through the State that other people might pay her tribute for passing and 
then have rested. A. State can no more waste her means with propriety gd 
visionary schemes than an individual, nor can she be justified in undertaking 
to consmict works of doubtful utility merely to quiet a set of selfish individ- 
uals that they may not oppose works of vast public benefit 

BAIUIOAUS IN INDIANA. 

By the following paragraph from the Indiana State Journal, we learo 
that the company organized to complete the railroad from, as we suppose, 
Indianapolis to Lafayette is making some progress. This rood was origin- 
ally designed, we believe, to connect Michigan city with^ Indianapolis, and 
to be continued southwardly to Madison on the Mississippi river. We have 
had very little infonnation of late in relation to the railroads and canals of 
Indiana. Will some friend of those works and of the Journal furnish vtf 
with an account of their present condition. 

T%e Railroad. — ^By a letter from the president of the company, we learn 
that the cars have commenced running to Scipio, and that that place was to 
be the depot from last Monday week. In about ^ve weeks the cars will ran 
some 7 or 8 miles further north. The company, although not a year or- 
ganized, have cxpoided rising 980,000 on the road, and have nearly coai- 
pleted 17 miles ; part of the grading of which, however, had been previoot- 
ly done by the State. We understand the company to be still going ahead, 
said in fine spirits. 

The Troy Whig says the number of passengers carried over the Sche- 
nectady and Troy railroad during the week ending Jime 10th, was 1032 : 
averaging 276 per day, Sunday inclusive. 

Hartford and New York. — The fere between Hartford and New 

ITork, by railroad, and also by the river, has been reduced to two dolhis 

and fifty cents ] — -fiftjf cents too high stilL 

New Railroad Project. — A correspondent of the Boston Daily Ad- 
vertiser submits various statements to show the feasibility of building a rail- 
road from Montreal, passing through Sherbrooke, L. C, Lancaster, the 
north of the White Mountains and Conway, to Great Falls N. H., connect- 
ing al the hitter place with the railroads to Boston. 
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TV the Stockholders^ Directors and Officers of Railroetds — to Civil Engi- 
neers, Inventors of Railroad Machinery j Dealers in Railroad Mate- 
rials and Mathematical Instruments — and to the Editorial Corps 
generally — 

The undersigned, proprietors of the American Railroad Journal^ take 
this means of representing to those interested in the success of railroads and 
internal improvements generally, the advantages afforded by their work as 
an organ of communication with each other and the public, and also as an 
advertising medium — this being the only work devoted to the subject in the 
country — ^having been from its commencement favored by the communica- 
tions of some of our most distinguished Civil Engineers and by the adver- 
tisements of several of the most successful manufacturers, inventors of im- 
provements in railroad machinery, and dealers in railroad iron in all its 
forms. 

Being desirous of bringing the work within the means of all who wish 
to avail themselves of its pages, they have obtained new type of smaller size, 
and thus are able to give three-fourths as much matter in half the number 
of pages, for two dollars a year ; and as its circulation increases, we shall 
increase the quantity of reading, and reduce the price, hoping by this mean? 
to increase its usefulness, and give additional interest and value to the work. 
It is the only means by which advertisements in a single paper can reach 
those interested in railroads in widely distant parts of the Union, and it is 
designed to include all such persons among its subscribers. 

TO DIRECTOKS AND STOCKHOLDERS OF RAIIi^OADS 

We need not say that the greatest ignorance has hitherto prevailed among 
people generally, in regard to the profit of railroads, and their character as 
an investment. It is true that, in many instances, where railroads have 
been constructed to benefit particular places or persons, without regard to 
other circumstances, the stock has not been found profitable, though even 
here in some cases, the value of property has been increased in amount 
equal to the entire cost of the road, but in almost every case, if not in all, 
where railroads have been judiciously located, economically constructed and 
well managed, they have proved good investments, and we do not hesitate to 
say that, within a few years, when those railroads now in course of c(m- 
atruction, shall be completed, and others made to connect them with each 
other, and with canals and navigable waters, and further improvement of 
machinery now in rapid progress, shall be accomplished, railroad stocks 
will be found the safest, the most productive, and the fevorite mode of invest- 
ment Even now, every mile of railroad completed, adds additional value 
• to the thousands of miles already in use. Correct information only is re- 
quired by the mass, in relation to the causes of failure, as well as to the tm^ 
flate of he case where works have been properly constructed, and are judi- 
ciously managed, to elevate the character of railroad stocks to the positifm 
Aey are designed to occupy. And how can such information be generally 
disseminated, you ask, to which we reply cirevlate the Railroad Joiwmal 
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widely, and thus enable us to cellect, digest, and arrange in tabular form th« 
results of all the experience ou the different roads iu Uus country, and Eu- 
rope, which will enable each company to adopt the improvements and avoid 
the errors of their neighbors, and to introduce economy and method in all 
their operations. As evidence of our desire to aid in the dissemination of 
correct and useful information, we propose to send to railroad companies and 
others interested, 25 copies of the Journal for one year, in one package, for 
930 ; and to advertise one square on the cover for 88 aryear, and longer ad- 
vertisements in proportion, thus giving the Journal and a yearly advertise- 
ment of a square for $10 a-year. Will you not, then, aid us in ejctending 
its circulation? and thereby promote the general cause — your otcn and om 
interest f We shall see. 

TO CIVIL ENGINEERS, 

The profession of Civil Engineers not having been -organized into a so- 
ciety or institute, in this country, has as yet no official organ of communica- 
tion with each other, or with the public generally. Meanwhile, the pages 
of the Railroad Journal have generally been resorted to for this purpose, 
and for a period of several years a good proportion of the professional pa- 
pers which have been published have appeared therein. The circumstances 
of the times having made the necessity for such an organ greater than ever, 
it is respectfully urged upon Civil Engineers generally, to favor this work 
with articles of information, or discussion, on some of the important topics 
upon which it is desirable to obtain an exchange of opinion. When cuts or 
diagrams are necessary to illustrate their subjects, if not too costly they 
will be procured at the expense of the proprietors. As one, among many 
reasons for favoring this work, wc may mention that the important subject 
of the employment of professional labor upon many legitimate objects other 
than railroads and canals, can be successfully advocated only in this Journal. 
It only remains for Civil Engineers themselves to decide whether a vast field 
of usefulness and profit to themselves and to others be opened or not. 

TO IfAKTJFACTURERS OF LOCOMOTlV£.<c, STEAM ENGLNES, RAUJLOAP MACHINERY 
ANO MATHEMATICAL INSTRUMENTS, 

This work affords a ready means of announcing their improvements to 
railroad companies, and also of advertising. It is well knouTi that the 
newspapers of the day are seldom resorted to for advertisements of this class, 
and some mode of supplying this deficiency should be obtained. It is the 
intention of the proprietors of this Journal to make it the proper vehicle for 
all such notices — and we may confidently say that through its agency the 
reputation of our locomotives in Europe was first made known. 

It is respectfully requested that manufacturers will communicate to us for 
publication, the peculiarities of their works, with a list of such engines as 
Aay may have constructed — particularly marine engines, with the dimen- 
sions and name, etc, of the steamers. 

The performances of new engines, frequently, do not receive the credit 
they really deserve, because they are vaguely, and often incorrectly repre- 
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lented m Ihe puhtic journals. If «ach performances are well atteited and 
preseofted for the consideration of those interested, it will certainly afibid the 
K8t recommendation of their value^ and the notice of the press generally 
xan easily be obtained by means of the ejitcnsive exchanges of this Journal. 

TO INVENTORS, PATENTEES AND DEALERS IN RAILROAD IRON AND afACHINERY, 

We may hold out the same inducements. The want of success of many 
raltiable improvements may be traced to the difficulty of obtaining access to 

persons interested and who are scattered over the whole United States. To 
ail such, a ready communication with civil engineers and with railroad com- 
panies must prove highly useful 

TO THE GENTLEMEN OT THE PRESS. 

We call upon the conductors of the Press throughout the country, who 
direct public opinion^ that powerful machine, which only in this country, 
can cany forward important public improvements, to take a more active part 
in the collection and publication of local information .in relation to works in 
fiieir own vicinity, that we may be able to collate, condense and arrange the 
^hole, and return it to them in convenient form for re-publication ; and thus 
enable the people in every part of the country to know the extent, the char- 
acter and the benefits of the system in the United States. And we respect- 
fully ask them to copy more liberally from the Journal, and to call the at- 
tention of their readers to it, as a medium through which to obtain informa- 
tion in relation to the subject, and to send their paper in exchange. 

GEORGE C. SCHAEFFER, 
D. K. MINOR. 

_ ■■■ ■ • 

WOODEN PAVEMENTS. 

We have always given our testimony in favor of this improvement But 
it, like many other inventions, has had an undulating road to traverse in its as- 
cent to permanent fame — at present it is on a descending grade, but gather^ 
jng impetus to reach, by the aid of a good head of steam, and some stout 
piuhing from it friends, a still higher level 

- There are persons always ready to oppose everything, not of their own 
invention ; but in spite of these, the improvement gained ground, until it was 
ii^ured, as inventions sometimes are, as well as individuals — by their friends. 
This was done by the thousand and one patents which were taken out as 
ioon as wood paving became somewhat the rage. We have from time to 
time noticed some of these ; but a proper introduction to the whole, would 
be some dozen pages of solid geometry ; and a suitable conclusion a diserta- 
toii on the misplaced ingenuity of inventors. How many of these blocks 
were ever cut, is beyond our comprehension. In fact, we do not believe 
that a tithe of them ever was made ; or if made, it would require a professor 
of mathematics to put them down. Hie contest between these various pet- 
sQtees, each abusing every plan but his own, had a tendency to throw alt 
gito disrepute. 

The next difficulty was die question as to the durability of wood in this 
■toation. Here the interests of rival patentees again led to ernmeoua opin- 
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ions «B to tha mliie of woaden paving, and yuiout im6dr»«id 

atatements of the decay under the difierent proportknM were widdy coed* 

ad ; as far as our own obeervatioii extends, we are satisfied that mneh of iSbit 

blame attached to this system of paving;, belongs to the imperfect maiiBer ai 

which the work has been done, rather than to anything peculiar to the nut- 
terial or its form. 

Recently the whole system has been decried on theoccasioii of the takiif 

up of a pavement «f this description in the upper part of Broadwmy, in tUi 

city. This was precisely what we predicted at the time, and had the intcar 

tion been to throw into disrepute wooden pavements in. general, no moia if 

fectual means could have been taken than were adopted in the constmctioo 

of this specimen. In the first place, the blocks were not made true tothe 

figure required, and the wood was unprepared. Secondly, the blocks were 

merely laid in their places without being either wedged or driven together ^ 

and to crown the folly, the blocks were not lifted by hand, but in the* ioUow- 

ing novel manner : a s'mart blow was struck upon the upper surfiice by the 

edge of a sharp hatchet, if this penetrated to a sufiicient depth, the block 

was raised sticking to the hatchet, and if not, the blow vras repeated. Bj 

these means a series of indentations was made on the sur&ce, and cracks 

caused throughout the block, which operated 4io doubt greatly to the pcesu- 

vation of the wood. Through the interstices bet weooi the pieces thna qpenlf 

disposed, the wash of rain storms and the filthy water of die gutters fbonda 

ready channel until filled up by a mass of decomposing matter, operating st 

so much ferment to set the whole mass rotting. We doubt whether any jiw- 

gaus pit on the large scale was ever more ingeniously contrived. 

The first trial of wooden blocks ever made on this side the Atfamtie, wis 
an advance, if we are not mistaken, of any similar pavements in Engliaid 
Although without any preparation but a superficial coating of ^teh after 
the pavement was laid, these blocks, though somewhat uneven, are ye|, after 
the expiration of eight years, less unpleasant to pass over than the dk le* 
paired ordinary stone pavement in its vicinity. We have before tnentioncd 
that this is in one of the greatest thorough&res in the city. 

Had these blocks been properly Earleized before they were put down, we 
have no hesitation in asserting that they would have remained up to tfaii Mo- 
ment in perfect order. Kyamzing.^ if ever useful, is certainly oottrfthe 
question in this case, by reason of its coetlbess. 

If any more attempts at laying this kind of woodway are to be made^ani 
we are satisfied that they will be made, let all proper care be taken in aeeoF 
ing a good foundation-~let a figure of the blocks be mathematically comc9l^ 
(and this can be more readily and economically done by a simple machine cott- 
trived for the purpoee, thm by a single circular saw,) let them be JEafhiMis, 
' and lastly, let them be closely wedged together so that no interstices can te 
seen, then a coating of hot pitch poured over the whole and sprmkled wtt 
sand; andapavamentvirillbeproducedsuperior toanyever laid— 4iearly, if 
aoi quite as durable as (uedinaiy stone paving, which requires freqaBnt^» 
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pairs — as pliant and smooth as the finest turf, and we doubt not m the end 
as cheap as any other. 

ACCOUNT OF THE SOUTH CAROLINA RAILBOAD. 

We extract from the last semi-annual report of this company, the follow- 
ing intercstingc account of their road. The history of this work contains a 
page from the history of the locomotive in the United States, or in fact in 
the world. It will be seen that the first engine built for this company, was 
constructed by Mr. E. L. Miller, now of this Slate. Mr. Miller was, at 
that time, a director, and on his return from a visit to England, where he 
had seen the best locomotives then built, he was so fully impressed with the 
vast capabilities of the locomotive engine that he urged the construction of 
one, and without any one to favor his views at grst, he soon made converts 
to his side of the question. Mr. M. even had a small working model coti- 
structed at his own expense, in order to convince the citizens of Charleston 
that this was the best form of motive power for their road. 

We are informed by this gentleman that this was not the first locomotive 
built in this country, but the first which ever was able to perform. 

AN ACCOITNT OF THE ROAD. 

In the fall term of 1827, Mai. Alexander Black on his own responsibili- 
ty, at the suggestion of a friend, obtained the charter of the South Carolina 
canal and railroad company, and in doing this \vas permitted to address the 
senate to get the bill through that body, there being no one in the senate suf- 
ficiently acquainted with the subject, (he being a member of the house.) 

This Charter was materially altered and amended at the extra session of 
January, 1828, making the capital $700,000, and to secure this Charter 
3,500 shares of $100 each was required to be subscribed at the first opening 
of the books, (6 weeks after the passage of the act,) namely, on the 17th 
March, and to remain open until the 21st of the same month. On the 21st 
of March, 1828, at 9, P. M., the whole amount was made up. and ten dol- 
lars on each share paid, amounting to S35,000, all in Charleston, not a 
share taken at Hamburg, Columbia or Camden, where books were also 
op&ied. 

This amount of capital was all paid, $360,000 

And the books were again opened for 260,000 

And again in 1833, for 300,000 

And again in 1836, for 300,000 

And finally in 1837, for 800,000 

In all 2,000,000 

And at each opening there was an over subscription by the original sub- 
scribers and their assignees, after the first subscription the books were never 
again opened to the public. 

In the progress of the work, application was mado to the legislature for 
§260,000, only 8100,000 was granted, but this on liberal terms, 7 years, 
and interest at 6 per cent, payable at maturity of bonds. This has 'since 
been extended ten years more, to 1847, when the amount and interest will be 
due. The charter required that the road should be commenced within two 
-years ailer the first subscription to the stock, and be completed for transpor- 
tation within six years of that time. 1,000 tons of iron were iniported im- 
mediately, and little more was done except making inquiry on the subject, 
and surveys on the line. Examinations of the coontry were made by Dr. 



414 Aec&imi cf ike 8atM Caroiina Hotfrwrf. 

Howard, U. S. EngRieer,aiid by Horatio Allen, -CiTil Engineer, whonmfk 
the location ; and on the 9th January, 1890, commeneed the work aft line 
street, by driving piles of light wood, 8 l^ 8 inches square, 6j- feet anait 
along the line, and 6 feet apart laterally, caps or ties morticed cm the jiilet6 
by 9, 9 feet long, and rails same size, notciied on to these ties and wedged 
on the inner side. This construction was continued through nearly ihe 
whole line. When the work was over 16 feet high, three piles abreast were 
driven, and a sill placed on them near the ground, which supported a finn- 
ed work, (an inverted W) on which the ties and rails were secured as \xAn 
described. 

This work costing 9^000 per mile including materials, except iron, tti 
the level gpround, and 92,600 to $4,000 per mile, over swampe 10 to 90 ieet 
high. The excavation was done at 6 to 10 cents per yard generally. 

In 1890, six miles only were finished ; in 1831, nearly the whole read 
was put under contract ; and in October, 1833, the road was connected fion 
Line street to Hamburg, 136 miles. 

The road cost for construction and materials, except inm, 9684,543 43 

Iron and spikes, and putting down, 12^909 47 



Preliminary expenses and surveys, 913,804 08 

Engineer department, 72,006 39 

Work shops and materials, negroes, etc., 43^892 11 
Machinery, oigines, cars and inclined plane, 76,623 80 
Land 913,960 82, road police 918,160 80, 32,109 71 
Office expenses to 1st Nov. 1829, 2^ 69 



9709851 98 



241,296 47 



9951,148 39 

This road thus constructed with some alterations and impreyemeoto w 
kept up on stilts till 1836. Requiring then heavy repairs, and to be almost 
rebuilt, which was commenced that year by importing heavy flanged inm, 
now on the road, throwing up an embankment to support the piles and laik^ 
and replacing timber where it was decayed. 

This was continued through the years 1837, 1838, and completed in tSBP 
increasing the cost of the road and property o(\he company, in lands, bnikl* 
ings, negroes, machiner}'-, materials, etc., as represented m the accounts, aemi- 
annunlly reported by the secretary and treasurer, to 92,606,762 61. nearly 
9400,000 or this amount having been paid for from the income, rather than 
increase the capital to the cost of the road. 

The grades on this road are very easy, not exceeding thirty feet in a mile^ 
on the 120 miles to the inclined plane. That descends about 180 feet in 
half a mile, and beyond the plane a &11 of 70 feet in two miles, or 36 feet 
per mile. 

This inclined plane has been regarded a great mistake in the loeadon of 
the road, as it might have been avoided by increasing the length of the road 
about six miles ; but this would have made a continuous srade of thirty feet 
in a mile, where the trains would have been much retarded by frost, or when 
sliffhtly wet, which is nearly bad as frost ; and the cost of keeping vpmi 
vines of road on side hills, and having many curves, would have been more 
than the average of other parts of the road, and at the present reduced rales 
would probably exceed six hundred dollars per mile, or 93,600 for the six 
miles per year, which is very little less than the expense of the inclined 
plane ; ana pattengers are passed over the latter wkh fess delay than, (wad 
without die expense,) on the six mike of road. The locometivecs^rBie nav- 
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ing been substituted for the stationary, the expense is reduced about three 
thousand dollars per year, and is capable of performing more than has ever 
been required in a day, and almost daily making a trip to Hamburg, (16 
miles,) besides doing the work of the plane. So the plane is not so objec- 
tionable as it was believed to be. 

I would not be understood as recommending a steep inclined plane, re- 
quiring stationary or other extra power to overcome it, where it could be 
avoided at the maximum grade on other parts of the road. But having this 
plane, I would not recommend the abandonment of it at present, nor at any 
future time, unless a great increase of profitable business should render it 
more inconvenient than it now is, and warrant the cost of cutting round it. 

HISTORY OF THE LOCOMOTIVS ENGINES. 

Extract of a report by the Honorable Thomas Bennett, to the board, Jan- 
uary 14th, 1830 — five davs after the building of the road was commenced. 

" The. locomotive shall alone be used. The perfection of this power in 
ita applkation to railroads is &st maturing, and will certainly reach, within 
the period of constructing our road, a degree of excellence which will ren* 
der the application of animal power, a gross abuse of the gifts of genius and 
science." 

This was assuming a great deal, when animal power \\'as used years afler 
this, on all the other railroads then constructing m this country. But what 
then were our expectations as regarded the performance of a locomotive % — 
On the 1st of March, 1830, a committee reported that they had accepted the 
offer of Mr. E. L. Miller, to construct a locomotive engine in New York, 
at the West Point Foundry ; and that she should perform at the rate of ten 
miles an hour, instead of eight as first proposed, and carry three times her 
weight, which was required the year before on the Liverpool and Manchester 
road, at the trial of engines for the premium of £500, which Mr. Miller 
went out to witness. Mr. Miller's engine^ under the above contract, waa 
brought out by him In the fall of that year, (1830) and on the 14th and 15th 
of December, had her trial, and proved her power and eilicicncy double that 
contracted for — ^running at the rate of 16 to 21 miles an. hour, with 40 to 50 
passengers in some four or five cars, and without the cars, 30 to 35 miles an. 
nour. 

This engine continued to carry passengers up end. do\M& the line until the 
road was finished ; at one time going 72 miles out and buck the same day — 
and carrying al one time 100 passengers. AAcr the road was completed, 
this engine conveyed the passengers between Aiken and Hamburg for years,. 
and probably ran as many miles as any engine ever built, and performed 
equal to any of her size, (about four tons weight.) 

This was the first locomotive engine, we believe, built in the U. States, 
to run on a railroad — she was at first called tlie ^^ Best Fri^.-ud," but liavin^ 
her boiler burst in June, 1831, and renewed in Charleston — she was after- 
wards call«l the **^ Phojnix.^' 

From 1836 to 1843, 4 engines only were ordered ; 2 in 1837, and 2 in 
1839 ; all from Philadelphia. 7 others were received in 1837 and 1838, 
of the 35 ordered above. 

In the last two years, four engines have been built in the work-shops of 
the company, besides rebuildins^ several of those previously purchased. 

The whole number, in the list annexed, (marked 8) is 44, purchased nnd 
built by the company, and are accounted for as follows : 

10 broken up, (except 2 boilers rebuilt) 

1 soli to the SL Joseph's railroad company, and 24 iathe present schedule.. 

Of these, 6 were made in Philadelphia, 1<) in Charle8t(%and 1 in Eng- 
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land — including 1 of the Philadelphia, 2 of the English, and 8 of thtt 
Charleston, rebuilding, oV to be rebuilt 

Preparations are making for two more engines like the Orangebng'y die 
first of our make ; which performs so well — ^parts are cast and filtiiig, and 
will no doubt be finished for another season's ousiness. 

It will be seen by the foregoing statement, that km engines onhr have 
been ordered in the last six years, and none in the last three years. Yet the 
power has been kept up by building and rebuilding mnch more efficiently^ 
than when six or scren were ordered annually. 

THE PECULIARrriES OF THIS ROAD, ETO. 

The construction of this road on piles is becoming more in &Tor with 
others, as well as those having the adrantage of it Several roads at the 
north are partially on this plan. The New York and Erie railroad to be 
446 miles long, is to be about one-half, built in this way. Over 70 miles of 
piles have been already driven. 

It saves much of the cost of embanking a road by being able to transport 
the earth upon it to fill the valleys and swamps, ana before it is neceasary to 
do this, the income of the road is providing for the payment while it m con- 
structing. 

It preserves the line and level of the road after the embankment is made ; 
when roads are built on fills and cuts without piles, the superstructure is 
continually liable to be disturbed by the sinking of tne banks, or water aet- 
tling in the excavations, much to the injury of passing trains, frequently 
breaking axles, and otherwise deranging the machinery of the enginea 

The hrge wooden water-courses through the road are much more safe^ 
and give less trouble than those made of brick or stone, unless very large, 
and foundations well secured, which has been difficult to attain in some of 
the late constructed works. The cost of the wooden-culvert is leas than die 
interest of the cost of those built in masonry, and they can be kept in repair 
for one-fifth their first cost annually. 

The flanged iron, now on the whole of the main track, weighing about 
forty tons to the mile, gives no trouble ; a less number of bars have fiuled 
since first commenced putting it down in 1836 than have been condemned 
in the first year of the best ^ge-rail on other roads, although the latter are 
decidedly preferable where timber fer rails cannot be readily and cheaply 
obtained. 

The frequent turnouts every four or five miles, answer nearly aU tin 
parpoee of a double track, while the first cost and expense of repaiia of a 
second is saved. 

The lateral sections for supplying wood to the tenders, keeps it off from 
the road, lessening the risk of fire and gives despatch in receiving it 

The contracting for the wood cut and hauled in lengths to feed the engin^ 
avoids much trash that would be caused by the chips and bark that would 
be collected if cut at the station. 

And by having the wood corded or piled for measurement by the station 
many he is made responsible for the quantity and quality in each cord. 

The barrel cars, found only on this road, contribute largely to the econo- 
my of transportation ; these, both for passengers or freight, cost about half 
the expense of the square car of the same capacity, are much more duialyk^ 
and require less repairs, and if thromn from the road are not so liable to be 
broken. 

This was lately tested, by the rolling off of one down a hill, several rods, 
loaded with cotton, without starting a joint In nutting it on the road, how- 
ever, by the careleBsneas of the workmen who aid it, several staves were 
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broken; advantage was taken of this bj proving how readily and cheaply 
it could be repaired. The broken staves were replaced with new ones at a 
triffing expense. When a similar accident happens to the old formed cars 
they are generally so much broken as to be unworthy of repair. 

The new arrangement of the interior of one of the barrel cars looks awk- 
ward, and is frequently condemned by strangers at first sight, and some are 
resolved not to be reconciled to it The warm weather will show the ad- 
vantage of this plan when the windows are required to be open — the pas- 
senger is kept more out of the dust, fire and sun, than by any other arrange- 
ment of the seats. The cushions are more easily kept clean, and being in 
the centre, are warmer in the winter and cooler in the summer. The seats, 
back te back, give more room under them for small baggage, and the rails 
and shelf over the backs are for l^ht articles, such as too frequently occupy 
half the seats in the other cars. 

visrr TO Ma. burden* s iron works, trot. 

We find the annexed account of a visit tothe Iron Works of Mr. H. Bur- 
den, near Troy, in the New York American, of 24th May — from the pen 
of its able and observing editor, Mr. Charles King. A recent visit by one 
of the editors of this Journal enables us to add a few additional particulars 
to his vivid account, which may possibly aid in a clear understanding of this 
establishment. 

The fall of water, within 35 rods, is about 53 feet^ which, enabled the 
ingenious proprietor to exercise his mechanical skill to some purpose. H^ 
suppty of water, on the ordinary sized wheel, would not carry the half of 
his present machinery — ^which, by the bye, is but a small portion of his ultf- 
mate aim — and, therefore he has constructed a wheel of 51 feet diameter, 
with 21 feet length, and 8 feet depth of bucket ; in which 70 to 80 tons of 
water may be contained without overflowing — thus giving him the control 
of power in reserve, very iar beyond, perhaps double his requirements, when 
all his present machinery, employing over 250 person^, all told, is in full 
operation. 

This wheel is indeed a curiosity. Its equal has not^ that we can learn, 
yet been constructed. With the exception^ of the buckets, it is entirely of 
iron. The shaft is of wrought iron, and in two parts, being about 16 inches 
diameter at the journal ends, and 10 inches where it comes together, within 
a collar, at the centra Upon this shaft are four cast iron rims of about 
4 feet diameter, with flanges so constructed as to receive the arms of the 
wheel which are wrought iron rods, If inch diameter, 23 feet long, and 
about 500 in number, passing through the flanges on the shaft, and made 
fiust by two nuts. To the outer ends of these rods the periphery, or bed of 
the buckets, of 6 inch pine timber is made fast with nuts, by which this im- 
mense mass of material can be adjusted to an accuracy of movement truly 
astonishing, and it is so- perfectly balanced that it is scarcely heard ; and so 
tight and well preserved that the inside of the wheel is kept dry, not a drop 
of water nor a wet spot could be seen on the inner surfaca 

The pit for this immense wheel is excavated from a slate rock to the depth 
of S5 fiset, and ficom the deepest part of it a tunnel is excavated through the 



same rock into the natural bed of the stream below, for die iaadtrnxge &til» 

water. The average revolution of the wheel is about 1) per mhniliiy or 
105 revolutions per hour. There is a rack on each end of the bnckeli 
w(Mrking into pinions 22 inches diameter, on different lines of shafiing hun- 
dreds of feet in length, one of which operates a large number of nail ma- 
chines, another a long line of spike machines and the fiimous hoiveshoe ma- 
chines, and a third moves the immense balance wheel of 20 tons, and the 
ponderous machinery for making iron from the pig into all sorts uid aim) 
and blows the bellows for the puddling and other furnaces. 

There are three great curiosities in this establishment even to thoM who 
are fiuniliar with the process of making iron into its various forms, and 
then into nails and spikes — the wheel, the " iron whirligig'' and the horseahoe 
machine. The like are not to be (bund elsewhere in this coimtry. 

Air. Burden estimates that his wheel is competent to drive machinerf suf- 
ficient to employ over a thousand persons, men and bojrs, as they are usoslly 
employed in similar establishments, though he has not now over one^bordi 
that number employed, but we hope eventually to see it tasked to ita utmost 
ability, and that the ingenious and ooterprising proprietor may reap a rich 
reward for his years of persevering industry. 

<< Taking advantage of a flying trip," says the editor of the N. T. American, 
^to Troy and of the civil invitation of Mr. Burden to visit his works, we vpaA 
an hour or two most agreeably among fire balls, fire bars and fire aorpoits 
of iron — all manipulated by men, and by machinery, like so many pretty 
and innocent play things. 

^ The works are situated in a wild ravine, worn out of a slate rock by a 
short and rapid natural stream called Wynant's kill, we think Mr. Burdoi 
said. This stream supplies the whole power of the machinery here en- 
ployed, and the wheel which imparts motion to the machines of the respec- 
tive work shops is in itself one of the grandest objects of the sort we ever 
saw. 

" It is an immense wheel of 51 feet in diameter, as high as a three atory 
house, and 22 feet wide, over \i^hich, into troughs hollowed out finr its recep- 
-tion, fidls a sheet of water so thin that but for me evidence of the ssBses, one 
would hardly believe an agent so comparatively feeble, could cause the poa* 
derous wheel to turn with a momentiun, that puts in play huiulreds of other 
wheels and machines of different sorts. 

^ The channel way in which this immense water wheel turns, is cut out of 
the solid rock. The axle is of wrought iron, and from the fiaogea project 
hmidreds of iron rods, that support the peripnery of the wheel, and aimdy 
and strengthen the whole structure. In its grand, deliberate and majestic 
revolution, there is really much of the sublime ; and when it is perceived, 
that from this single and simple power, vast combinations of machinery de- 
rive their motion, the feeling of admiration is yet fitrther excited. 

^ The destruction of confidence, the absence of a national currency, and the 
other effects of misgovemment which have cursed the whole country, etei 
since the political malignity of Secretary Woodbury, aided by the political 
popularity and the unscrupulous will of Andrew Jackson, commenced a war 
upon the national currency — have of course been fek in these extensive 
works, and but few persons, comparatively, and portions only of the shops, 
wwe^emptoyed. Neveitheteas, me various processes of puddling the iron, 
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of placing the miashapen blowing mass in a sort of iron whirligig, (a recent 
invention, by the bye, of Mr. Bunien, the patent for which, for Enfi^land, he 
has sold at a round sum,) which, by its rapid evolution, casts off all the scoria 
while, by pressure, it forms the mass into a square block, of drawing this 
block over and under successive rollers into long, flat iron bars ; the rolling 
out by like means, of the flexible, red hot iron rods, that coil their bright 
ibkis alarmingly around the spectator, like so many living and literally, as 
now and then tney come in contact with water, hissing serpents : this, and 
much more, we witnessed vrith great satis&ction, though not wilnout a cer- 
tain sense of bewilderment at the astonishing rejpxilarity with which every- 
thing proceeded amid a din and what seemed confusion unspeakable. A son 
of Mr. Burden, an intellij?ent young man, and a thorougn workie, like his 
&ther, IS superintendent of this department 

" Thence we proceeded to other shops. In the first was a row of lads sit- 
ting before sharp biting machines, within whose maw they continually thrust 
thin blades of cold iron, and which these reasoning and calculating machiiu» 
convert as rapidly as thought, into nails pointed, headed and squared, ready 
for use. 

" In another, a spike shop, this process was repeated on a larger scale ; for 
there, thick square rods of red-hot iron were thrust into the machines, which 
by one simultaneous action, cut them off in the reauisite length for spikes, 
headed and pointed them, and dropped them out below. 

<^ No other human agency is requisite to either of these machines dian 
simply to furnish the raw iron, and remove the finished fiibric ; the intelli- 
gent mechanism does all the rest 

^ The most curions of all, however, is the more recent invention of Mr. 
Burden for making horse shoes. Two machines are required for this work, 
and a boy to assist the process. In the first, the iron in thin bars is put in, 
grooved and pierced with holes for the nails ; in the next, it is flattened by 
pressure, and then rounded to the precise form of the hoop. Shoes of all 
sizes are thus made, and with unerring accuracy. Moreover, as the nail- 
holes are all punched upon an accurate calculation of the average thickness 
of the homy part of the hoof in which the nails are driven, uiere can be 
no possibility, even with a drunken or ignorant blacksmith, of pricking the 
horse, because the nail can only take tne direction indicated by the hole. 
This is, in itself, a decided superiority in these shoes ; for every one who 
has kept horses, knows how liable the noble animal is to suffering and lame- 
ness, from the holes of the shoe, punched by an unskillful blacksmith, being 
too far within the rim, and consequently conducting the nail into, or close 
upon the quick, insteaid of into the horn. 

^ Another advantage is in the great toughness of the iron thus &shioned 
by machinery ; for none but the toughest wouM bear the strain. 

" The price at which Mr. Burden can sell these shoes is greatly below 
that at present paid, and we hope soon to see them in general use. 

^ From these lower regions of Mr. Burden's dominions, we ascended to 
tbo upper air of his fine residence, on the hill, surrounded with beautifUl 
trees and shrubbery, superb gardois, and ccmunanding a view up and down 
and across the Hudson, of great beauty. 

" Here, after the day's work, Mr. Burden is as retired from his factories, 
though lying directly beneath him, as if miles away; and we confess the 
satisoction with which we witnessed the taste and comfort that surroonded 
the dwelling of this self-made mechanic 



Sn MUk and RailroaiL 

MILK AMD RAILR0AD8. 

A queer juxtaposition — but no fiction for all that The time wai when 
aome wag* propped the introduction of milk into our large eidea by means 
of an open canal, but the age of canals has in a measare paswd away 
The next suggestion was, that of a covered aqueduct and the final distrilw- 
tion by pipes. This was too costly a plan and the pipea would have mler- 
fered with those for the distribution of Croton water in New York at leaA. 
But this is the ^ iron age" of railroads, and they have successfully acccn- 
plished and daily perform the task of the introduction of pure and whole- 
some milk into our city. 

We suppose that the character of suburban milk is pretty well known, at 
least in New York. Water is the chief ingredient — starch, magnesia, and 
similar substances are added to give what the painters call body. The milk 
from the cow, which enters in a small proportion into the compound, is per- 
haps not quite so bad as it is usually represented, though we must confess 
that the cows are fed on most -villanous stuff, which would be rather out of 
place even in the hog trough. We remember some curious detaih of the 
milk trade related by a worthy clergyman of our acquaintance, who ha-fpen- 
ed to &11 in with a milkman while at the pump. The fellow being of a 
frank disposition, cheerfully communicated many interesting particulars of a 
'< professional" character. Among others, he stated that unless a certain 
quantity of water were added, he could find no purchasers for his milk, as 
trom its color and consistency he would be suspected of adding the refute of 
the starch fisxtories ! 

We put these things on record for the benefit of future antiquarians — they 
already belong to the history of the past At this moment pure and whole- 
some milk is sold all over the city at four cents per quart — the price for the 
composition above named was six, undoubtedly owing to the cost of the ma- 
terials. This wonderful revolution has been wrought through the agency 
of the New York and Erie railroad — and aflbrds a fine example of the be- 
nefits of railroads. This may be thought by some a small matter, but it is 
hi otherwise, for, sometime since, we were informed that, if the milk busi- 
ness were to continue as it had commenced, it would be found necessary and 
profitable to run for its accommodation a special train. 

The following is the mode in which the transportation is performed, as re- 
lated by a resident of Orange county, in the Cukivator : 

" The cows are milked early in the morning at Goshen and its vicinity, 
the milk put into cans conuiining from 60 to 75 quarts, into which a tin tube 
filled wkh ice is inserted, and stirred until the animal heat is expelled from 
the milk. It is then sent by the railroad, and arrives, a distance of 80 miles 
at the milk depots ^which are numerous in the city,) in four and a-half hoars. 
The tube filled with ice is again inserted, and the milk thus kept cool and 
sweet until sold. It can be afibrded to the public at four cents per c^uazt, of 
which the farmer gets two cents per quart and is well satisfied, as it yields 
more than butter at twenty-five cents per pound." 

Here we.find.that three parties are benefited. The former makes a pro- 
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fi^ble disposition of his milk — the railroad company receives a handsome 
freight and the public a pure and at the same time cheap article. Not only 
so, but this milk is sold in the city of Brooklyn, the very head quarters of 
the milk fiu*tories and with the whole of Long Island ^^ the garden of New 
York" at its back. 

After this, who can say that railways are not destined to add to the com- 
forts and luxuries as well as to the necessities of life— or who can say that 
the city of New York has yet began to realize the benefits it will derive 
from being, at some distant day, the centre of a web of '^judiciously located 
and well constructed" railways. 

• 

Cheap Travelling. — Those splendid steamers, the Troy and Empire, 
now carry passengers from Troy to New York for 25 cents, and sometunes 
for 12^ cents. No one can find any fault with this price but the proprietors. 
So much for '^ chartered monopolies." 

We take the above paragraph from the Troy Whig, and regret that it 
had not been accompanied with a word of disapproval by the editor of that 
excellent paper. This competition, ruinous as it must be to the proprietors, 
is also injurious to the community. It leads people from homey because it 
is, the say, cheaper to go than to remain, and many into other expenses 
which they cannot afford. The prices for passage should be fixed at rea- 
sonable rates to those who must travel, but at the same time at rates which 
will compensate liberally those who invest their capital in such boats, and- 
provide such accommodations and excellent officers as are found in the above 
named boats and in the boats of the Peoples' line on the Hudson. We re- 
fer, not invidiously to, but because we have known them personally for years 
and can say confidently that more competent and careful men cannot be 
found in the business, than in the commanders of the boats referred to. 

Western Railroao. — ^Receipts for one week, June dd, 

1843, 812,008 

1842, 9,972 

Increase, 2,036 

Total increase in May, $10,105, being over 25 per cent 

The result, in part, of the adoption of the system of << low fares." One 
unacquainted with the operations of a business railroad, i. e. on which all 
kinds of freighting is done, will hardly believe the assertion that a drove of 
1600 live hogs were carried over the Western railroad a few days ago, in 
16 cars in one train, and 50 head of cattle were also to go in the same train. 
As many as 3000 hogs have be^n taken over that road, in one train, we were 
fold, when at the Greenbush depot for a few minutes, a short time since, and 
al an expense of course little greater than their feed would have cost while 
travellmg to Boston. Thus it is that Boston steps in between New York 
and the western business, and says " after us, gentlemen, you can help your' 
selves if you will ;" may we ask when, whtn toiU the citizens of New York 
see and feel the necessity of helping themselves 1 
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NATIONAL INSTITUTE. 

At a late meeting of the institute, Capt. Geo. W. Hughes, of the topo- 
s^rapliical engineers, made the ff^Ilowing remarks on the subject of the ttumt 
uf which the great J Plymouth breakwater is constructed, specimens of which 
have been presented to the institute by T. W. Fox, consul of the United 
States at Plymouth : 

" In listening to the reading of the record of the proceedings of last meet- 
ing, one item especially arrested my attention, in relation to which I beg 
leave to ofiV-r a few observations. 1 refer to the letter of Mr. Fox, of Ply- 
mouth, in which, after expressing a deep interest in the success of the m- 
tionaj Institute, he informs the corresponding secretary that he lias shipped 
tor our cabinet a large specimen of tin* stone used in the construction of the 
breakwat'T at Plymouth — one of th(»se stupendous works, combining the 
useful with the grand, for which his government is so justly celebraleo, and 
which may be said to mark the difference bttween the utilitarian structures 
of modern times and the gigimtic but useh>ss and unmeaning works of remote 
antiquity. The dimejisiuns uf the bn?akwater are as follows: Breadth at 
base, 4i0 fe<*t ; ditto at top. 95 feet ; br<?adth of front sea-slope, 85 feet; ditto 
inner or land-slope, 110 feet ; average breadth of fore-shore, G5 feet ; breadth 
of outer sea-slop<', 108 ffet ; l« ngtli at the base, IHOOjTirds : ditto on thetop^ 
1700 yards ; average height 42 feet. It is nearly finished, and when com- 
pleted will contain about 3.500,000 tons of stone, at a cost of nearly £1,500)- 
000, including the accessary works. 

" All the rock employed in the structure, with the exception of about IOOl- 
000 tons of cvt granite, is a iimcstone (abounding in madrepores) from the 
Oreston quarries on the cutwater n(.*ar Plymouth. The weight of a cube 
foot of this stone is 108 lbs. or 13^^ cube feet to the ton. When the late Mr. 
Rennie undertook tliis work he considered it as a matter for congratulation 
that so ftuluring a material as the Oreston limestone could be procured with 
so much facility ; but subsequent experience has shown that that eminent en- 
gineer was in great error in reference to its durability in salt water, owing 
to the ravages to which it is exposed from the attacks of a small shell-fisk, 
which perforates it in all directions, and irives to the stone a honey-comb op- 
appearance, not unlike that of wood bored by the carpenter bee or by the sea 
worm. This enemy of the limestone is calh.-d the saxicava rv^osa of Lam- 
arck, or mytilU'S rufrosa of Linmeus. It belongs to the genera Lithophaga, 
section C, TermipcJa, first order of the lltli class, conchifera. of Lamarck, 
who thus describes it: *• Llihopaga^ third gciius ; boring shells, without ac- 
cessory pieces or sheaths, and more or h'FS gaping at their anterior &ide ; 
ligament of the valves external. Saxirava : shell bivalve, transverse, ine- 
quilaternl, gaping anteriorly at the superior margin ; hinge almost without 
teeth ; ligament external, 'i'he pciricnla pholadeformis belongs to the same 
genera." The saxicava generally attach ihemselves to the blocks of stone 
between the bottom and the line of low watfT ; but they are sometimes found 
above that level. They penetrate' the stone to the depth of five or six inches, 
and when this portion becomes abraded by tlie action of the waves, they bore 
still deeper into the rock. By this process, this immense work is slowly but 
certainly crumbling to decay ; and it is stated, on semi-official authority, ' thai 
hundreds of tons are destroyed by it (the saxicava) in every year.' They 
adhere to the limestone in thousands, at first not longer than a pea, but, as 
they bury themselvfrs in the rock, increase in size till they attain half an inch 
in diameter. It seems doubtful if they feed on the material of the rock, as 
they put out their feelers from the holes to catch such food as may bo flioai- 
ing by. 
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UESTTRUCTION OF THE CROTON DAM, WITH PLAN AND SECTIONS (See page 233.) 
\f BY W. R. CASEY, CIVIL ENGINEER. 

Bailetf vs. the Corporation of New York. — This wtis an action to recover 
[t damages, caused by the giving way of the Croton dam on the 8th January, 
1841, on the ground that the dam was negligently and unskilfully planned 
and constructed. The great points of objtx:lion were, that the waterway was 
insufficient to pass floods such as those of 1837 and 1830, and that the struc- 
ture itself was, for various reasons, unsafe and injudicious. 

One proof of the want of waterway was as follows: two hours before the 
dam gave way the water was up to the coping of the parapet wall. A mes- 
senger was then despatched to warn the people below that the dam could not 
stand much longer ; yet, half an hour before it burst away, the water in 
Bailey's mill pond, two miles below, was six inches lower than in previous 
floods. So that however great the flood may have been after the dam gave 
way, at that moment it had not reached ordinary high water mark, as in 
1837 and 1839. 

This was confirmed by the following surveys and calculations. No dams 
Temaining across the Croton river, the dams on five of the six main tributa* 
ries were measured, and the sixth, on which there was no dam, was approx- 
imated. These dams vary in length from 50 to f 07 feot, with a depth above 
the lip in time of freshets, of from 3 to 6 feet 10 inches. These streams are 
— commencing near the dam — the Kisco, Muscoot, Cross river, Titicus, East 
and West Branches of Croton. ( ^ ) The rise was taken from 60 to 100 feet 
above the overfalls, not only to avoid the depression which takes place for 
some distance above the lip, but, because in this case, it was the height to 
which the water would rise at the head of the masonry, about 90 feet above 
the lip, which was alone important. As soon as it reached the coping, the 
destruction of the dam was of course certain. 

The height of the parapet wall between the waterway and the embank- 

(1.) This calculation m.iki>.<t no allowance for the four or Ave times inrcatcr Telocity of the WRtai 
in tke shallow mill pondn rf thr tributiiricSf an compared with the pentle (low throuch the Croton 
lakSp 4 tnilesi lone and 30 to 40 feet deep, or for the ^eater enxe w ith which tho u atcr rf-acheR the overfall 
ofuese dams, nor dom it take into account tlirvo con»deruhIc brooks niid ci{;ht or ten miner streams 
■-.iiuigaificant in droughts, but torrcuts during a frctJiet. 
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iT.f.wi is 12 feet above the lip, nnd the city onginoers claimed an efficient 
V. r.'.rwny of S5 ftt'-t in width airl 12 foot in dopth ! They also claimed at ef- 
fi'.'icnt waterway, aftor the wat«!r has risf n 8 f<'< t on the lip, the breadth of 
i\n: platform I^adinj^ into the culvert house ! The writer considered 80 feet 
as vory liberal, and doubts whether many engineers couM be found who 
v.'oul'l consider tliis d.im as equivabnt to one with 70 feet lip, at right angles 
to the current, and with skilfully projictf-d or evm decent approaches so 
as to make the dischagf* something near a maximum. The area claimed 
above, whether as rec^ards d'^-pth or breadth, nquires no refutation beyond 
its mere statement, it beinp^ hard to say, win ther narrowing the waterway 
of a dam 40 feit hii;h, so as to have 12 fe*'l on the lip in fr« shrts, and the 
water flush with the upper surface of the parapet wall,shows b ss acquaintance 
with practical engineering, than does the claiming, as efficient waterway, 
the width of the platform, below the culvert house, prove ignorance of the 
principles of hydraulics. 

Now the measures of these various streams for 1839, when reduced to a 
lip of 80 feet, gave a depth of 12 8 feet ; to 85 feel, 126 feet ; to 75 feet, 
134 fi'rt. It was obj<>cted to this mode of calculation that the tributaries do 
not reach their maximum at the same moment — an objection of course (ore- 
Sfjen and to which the equalizing('' ) effect of the 400 acres of the Croton lake 
and the circumstances detaiUd in Note 1 were considered a fair offset But 
the object of course was to obtain the relative not the absolute rise, though 
it will be seen, that even this latter was very closely approximated. With 
reference to the former the objection vanishes. 

This mode was adopted in 1841, and the flood of 1643 gave a good oppor- 
tunity of testing its accuracy. The measurements of the flood of 1843 gave a 
depth of 13 4 feet on 80 feet=12 9 feet on 85 feH}t:=6 feet on 200 feet The 
actual height was given as about 6 feet on the new dam 251 feet long, or 
adding the discharge through the culvert and aqueduct,=a lip of 258. From 
observations made the morning after the flood, the writer has much confi- 
dence in stating the depth at 633 feet The flood of 1841 was calculated 
in the same manner, and gave a depth of 14 5 feet on 85 feet lip. So the 
floods of 1839, 1841 and 1843 are to each other as 1, 1 16, 1-03, according 
to evidence given on the trial. But, taking into consideration some modify- 
ing circumstances, which would have occupied too much time in a court of 
justice, the floods of 1839, 1841 and 1843 are to each other as 104, 114, 
100. In 1830 the dam on Cross river gave way during the freshet, the 

(2.) To provfl iht% tnkn llochill l-rrwtk. on^ of thnrp omittrd in ihf mlriilntion Thin utream It«» rikfa 
4 (Vrt on ail <>\i rfnM of r^i fert » almut 1,40) c. fe«t jtrr ^nrond. Kiifrirji nt in rn^e the ^C) atrr> of thf> 
(Jrnton lake 'io infb» in oritt hour; hnt, durinj; that h(>iir, it>p di^rllarf;l* ovim- k'i fit-t, with a rlej-.th of 
3 3 iiii-hff, would not lower the Uke nnp-forth of an inrh. Ilrncp. »<>>*ra] \\nins uniild p]ap>e bpfrir« 
the iiiinor f-troHins would rAise Ihe lake hidi ennueh to make thrir c*rtiD*fn\rr (he f'rotnn dam as laat 
as ())>•>' ' oiiie in ahove. Itnt it is proTfrhial on (he Trotr^u. that, wiifii th^ M-in'i streams fall, tin* \tutgt 




obfrrvffd, the watrr on the Croton dam m.*i» to and receded from iu maiiniuai Yery klowljr, obrioulf 
on acciiunt of the iqualizing power of the Croton lake. 
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subsequent rise was not taken into account in the evidence, by which omis- 
sion the flood of 1839 appeared less than that of 1843. 

Again, it was proved that the flood of 1837 rose from 15 to 18 inches 
above the brick floor of Bailey's rolling mill, and, 2 or 3 square feet of this 
being fortunately left, the writer took the level of this fragment of the wreck, 
and found it 20 inches below extreme high water mark of 1843. The res» 
ident engineer testified that the flood of 1839 was only 7 inches higher than 
that of 1837, so that the freshets of 1839 and 1813 were sho\vn to be near- 
ly equal by two independent measurements: 1, by measurement of the trib- 
utaries ; 2, by their near equality with the flood of 1837, and consequently 
with each other. Lastly, it has been stated, that half an hour before the 
dam gave way, the water at Bailey's dam was inches lower than in 1839 
— ^it was further proved by all witnesses living on the Croton, at or near the 
site of the dam, that the flcod of 1839 rather exceeded that of 1841, by ob- 
servations taken as soon as the *' lake" had run out and the river had re- 
sumed its natural appearance.(') So that in fact, the defendants were in- 
debted to the writer — ^the plaintiff^s engineer — for the only plausible reason 
that the flood of 1841 might have slightly exceeded that of 1839. An ex- 
amination into the peculiarities of the floods of 1839, 1841 and 1843 will 
satisfactorily explain all. In 1839 the freshet was general, all the streams 
being high — in 1841, the Muscoot and the two branches of the Croton were 
very high — in 1843, the minor streams and the Cross river were higher than 
ever since the great July flood, 46 years ago. Now, the east and west 
branches having their sources at a great distance, and draining a greater 
area than all the other streams together, do not discharge their floods into 
the lake till some hours after these latter have been falling, which they do 
with great rapidity. Hence the entire Croton may have been higher at the 
point of observation, two miles above the dam, in 1839 than in 1841, though 
the total discharge into the Hudson may have been much greater in 1841 
than 1839. It is the highest rise during the flood which is alone important 
in this investigation. 

Another view may be taken of the requisite waterway to pass any floods 
which can be expected. The writer was examining the streams of the Cro- 
ton for tlic third time in March last, and from personal observation of the 
storm, has no hesitation in stating, that, considering the rain only lasted 13 
hours, that the snow was nearly all in drifts and a large portion of it left, 
that 12 hours after the rain ceased, the wind chopped round to north-west, 
causing the tributaries to fall more rapidly than ever before known, and ac- 
tually preventing the two main branches from reaching their ordinary flood 
mark — combining all these circumstances, he can only view the flood of 
1843 as nn ordinary high freshet, such as has occurred four times during the 
last seven years. Had the rain lasted two hours longer, and had the weather 

(3.) It l» vrell known that the Croton a«t«iiiii ito roftumiim fthnal 12 henn ftftw the rain cra!«pa, whirh 
wonld cive the hichmt water on the 8lh Jannary, IMI. about 10 or 11 A. M., when it wah ]irnvecl, 1>*>- 

Cud all doiiht. that it did not quite equal the flood of 18J9, at a point two miJei above the dam, and 
low idl the inaia tributaries. 
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cleared off warm, the flood of 1843 must have stood 6 feet on the very edge 
of the fall and between 7 and 8 feet at the upper end of the culvert haaat. 
Had the snow of 1836 gone off as rapidly as in 1839, the flood must have 
been almost twice as great as that of 1843. Such occurrences are anythmg 
but impossible, and common prudence would lead us to anticipate them. 
Yet every engineer will see that the floods of 1837, 1839 and 1843 were &r 
more than sufficient to have swept away the old dam, and if we allow one 
half for any flood which can be expected, we shall have a waterway of about 
400 feet, supposing the water in the pond not to rise more than 6 feet above 
the lip. To withstand this column of water will require much more sub- 
stantial work than is, or rather was, to be found at the foot of either the old 
or the new dam. 

The water commissioners say in the flrst part of their report, 1 1th Jano- 
ary, 1841, (Doc. 39, p. 513,)—" The width of the sheet of water flowing 
over the dam is 90 feet, and it is supposed in time of a freshet, will be from 
4 to 6 feet deep ; it has already, in the last autumn, been equal to 3 feet" 

In the same report, after the news of the flood had reached them, they aay : 
(p. 534,) " We have stated above, that the calculation was, that the water 
might rise from 4 to 6 feet above the overfall dam, but instead of this, it rose 
to about 15, and for this rise the dam was not calculated ; the earthen em- 
bankment gave no protection against such a height of water ; and the over- 
fall was not of a capacity, although 90 feet in length, to discharge the wata 
which the flood brought down. * * It is obvious that greater proviaion 
must be made to allow this stream to pass, in its natural channel, in time of 
freshets." 

Here it will be seen that nearly two years after the flood of 1839j the 
commissioners — of course by authority of their engineers — state that the 
Croton will rise from 4 to 6 feet on their dam, when the Muscoot alone in 
1839 rose 4 feet on a lip of 82 feet ; the Titicus 4 J feet on 73, and the two 
branches of Croton united, above 6 feet on 100. In March last the Cross 
river rose 5 feet on 107 feei^ which, taking into account the greater velocity 
of approach, is more than the entire Croton was ever to discharge, accord- 
ing to the views of the commissioners and their engineers. 

The defendants asserted, that the flood of 1841 was not only greater than 
any previous known flood, but so much greater that it could not possibly 
have been foreseen. That they had a waterway capable of passing 50 per 
ct. more water than passed in the flood of 1839. The choice lay between ex- 
aggerating the flood of 1841 or underrating that of 1639. The latter 
course was adopted, thus : the freshet of 1839 occurring during the con- 
struction of the dam filled an area of 1028 square feet, including its own 
additions to the prepared waterway ; the flood of 1843 filled an area of 1472 
feet at Tompkins' bridge one-fourth mile below, and, assuming the velocities 
to be equal, the flood of 1839 would rise 7 feet 4 inches on a lip of 85 feet, 
the flood of 1843 would rise 10^ for 85 feet--the depth being in both 
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taken at the edge of the iall. The flood of 1841 was taken as equal 
to 13 feet on 85, though nothing can he more uncertain than its depth on the 
lip for some time before the dam gave way. It will be observed that the 
^ood of 1843 was necessary to the assumption, the whole statement having 
been prepared for the trial. 

Another calculation, the surveys for which were made a few weeks be- 
fore the trial, was presented, based on the assumption that the rise in floods 
was proportional to the area drained— contour of ground, clearing of land, 
and aspect going for nothing — and that all the tributaries were equally ef- 
fected by the same flood. Unfortunately for this latter theory, the lower trib- 
utaries, draining one-third less land, discharged in 1843 one-third more wa- 
ter than the upper tributaries, owing to local causes, and sudden change of 
weather. 

But the most extraordinary circumstance of this defence was that no mea- 
surement whatever of the absolute quantity of water passing in freshets was ta- 
ken previous to, or during the construction of the dam. The area of the 
flood of 1839 was knowTi, but the velocity was not taken. Now there was 
Bailey's dam within half an hour's walk of the Croton dam, over which 
had passed the floods of 1837 and 1839, and where proof of the most over- 
whelming kind would have Wn furnished any day, that ordinary prudence 
required a waterway quite as large as that of the new dam — 250 feet It 
did not appear that any marks had been established, or anything whatever 
done to determine the maximum flow of the Croton, before the completion 
of the dam. The freshet of 1843 ran over the floor of the bridge below 
the new dam, so that even up to 1843 the flow of the Croton in high floods 
was an enigma to the chief engineer, who, it appeared on the trial, had paid 
peculiar attention to the work. 

In judging of the construction of the dam, it must be borne in mind that the 
engineer had '' carte blanche" as to location, plan, dimensions, material, and 
— ^last though not least — ^time, to say nothing of competent assistants — ^in 
short every advantage which could possibly be desired. Justice to him re- 
quires us to consider this as his <' beau ideal" of a permanent dam, for the 
most important of all purposes for which any structure can be designed, in 
which his principal assistant coincided, testifying that he considered it to be 
a structure of " unexampled strengtL" The resident engineer gave no opin- 
ion on the subject. 

The writer's objections were : that the approach was bad, that the entrance 
should be somewhat in the style of that of a lock or culvert, instead of con- 
verging up stream, that the angular wingwall presented the junction of earth 
and vertical masonry to the current, instead of being carried around 40 feet 
into the solid bank, thus aiding the discharge as well as increasing the sta- 
bility ; that the greater part of this wingwall rested on a crib of concrete, and 
on account of unequal settling, was carried up without any bond, ^rich 
grout" being poured into the seam whenever any settling took place, and that 
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a very small opening of this joint would render the loss of the dam ii 
ble. That the loss of the apron endangered the dam by causing the under- 
mining of the protection wall at its junction with the apron and maaonryy 
which would be followed by the sand of the embankment till the latter be* 
came too weak to stand against the pitssure from above. 

Mr. Clowes, an exporitnced engineer, objccttd to the embankment " in 
toto," that a wall of hydraulic masonry should have been carried across the 
valley; that the dam should have been arranged with flash-boards for sum- 
mer, so as to keep the permanent lip as low as possible, eveiy foot in height 
being an object with such a mass of water ; that, over a smaller river than 
the Croton, he had, from prudential considerations — the result of 30 years 
observation — built a dam with a tumble or lip of 400 feet with less than 
one-third the fall of the Croton dam ; that it was injudicious to make the 
reservoir in the river, when there were so many oppoitunities of making 
more secure ones in vallies crossed between Sing Sing and the Harlem 
river. 

It was urged on the defence that, though the entrance was narrower it was 
much deeper than at the lip, and gave a much greater section, hence the 
width was unimportant ; in other words, it might have been worse had the 
depth as well as the breadth been reduced. The wing wall was not to add 
any strength to the dam, but merely to keep the embankment from filling 
the culvert, 17 f'f^t h'^low the lip. hence a slight opening of the seam— even 
if it did take plac«. — would be harmless. That to carry the wingwall 40 
feet into the bank would be an unheard of precaution, and that the pressure 
of the earth against the masonry with one or two little projections running 
8 or 10 feet into the embankment was abundantly sufficient. The only re- 
mark bearing on the apron was, that it was admiued to be quite inadequate 
to withstand the action of 10 feet (*) water on the Jip, though an efficient 
waterway of 12 feet had been previously claimed by the very same engineers 
— the only engineers giving evidence on the part of the defendants. Mr. 
Clowes had objected also to the quality of the earth forming the embankment 
— ^principally sand — with a tendency to quicksand ; the engineers of the city 
considering it a good material for the purpose, bein^ compos-^d of sand, gra- 
vel and loam. The writer observed also that the thickness of the banks of 
the enlarged part of the Erie canal was 7 times the depth, about the same 
proportion as obtained here, except at the wingwall, where the embankment 
offered the least resistance though the pressure was the greatest. 

Numerous other subjects came up, as the value of the crib work in the 
embankment, the almost universality of the custom of making the lip much 
wider than the stream in its natural state in place of as here, narrower, but 



(4.) The apron of the nrw d.ira was torn ni.t l>y "he fre*h«-t of Mjircli b.^t. thou{:h the face of lh« 
ttnray is curved so that tli« M'utrr l«niVL*]i th« loot of th** lna^onry in a hvriiuinlai tiirrrtion. iStitl tko 
aipron of crib work— nnqiu'Ktionabljr hupf>nor to th :t ot the oM dam— t'a\t Wiiy the fir&t Hood with 
four and • half fe^t water on the lip: thv water excaTnted a larj^e hole at thn fni>( ol the masonry aad 
it will require gre*t exertions, a large expenditure, and good Jurk, ax reparc'ii wedthtr. to rmder tht> 
dam reasonably wcure aftinst a great flood next spring. Its fate, with u great suinnit-r ilu*>d — such 
as ha*> been known in the Croton — would be srarr^ly doubtful, and, \iewi'c! evi u in the moftt farora* 
Lie light, tbe eoaditioa of Iho dam is, at thik mouieut, most unsatisfactory. 
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above aU, the propriety of carrying a vertical stratum impervious to wat«f 
entirely across the valley, as for instance a wall of masonry founded on so- 
lid rock or secured by two or three rows of well -jointed piling, etc., in short, 
that at least all the precautions taken on works of far less importance should 
have been found here. 

Appearances after the flood were described to have been as follows : em- 
bankment and protection wall gone, masonry of dam proper, generally un- 
injured, except a few of the lower courses of the face of the dam which 
were carried away. The first course was stepped into the solid rocky 
and this being unable to withsmnd the action of the water, the mason- 
ry of course followed and many pieces were carried far down the river. 
The wingwall from the joint northward was gone, also the crib of concrete 
—one piece, more than 20 tons in weight, having been carried several hun- 
dred feet down the river — also a large crib sunk across the natural channel, 
near the head of the masonry, used as a cofferdam during the construction 
of the work. The filling of the old channel was taken out down to, or be- 
low the original bed and the foundations of the remaining masonry, where 
not of solid rock, were torn from under, so that a bar could be in some places 
run from 4 to 6 feet under the abutment wall. Yet 60 feet north of the ma- 
sonry, and on the same level, the sand and gravel remained undisturbed, 
showing an almost irresistible force acting along the base of the abut- 
ment, yet confined to so narrow a space as to have been harmless at the tri- 
fling distance of 50 or 60 feet north of it Apron entirely gone and 20 feet 
of water in its place. 

This description agreed well with the appearance of the dam in July, 1841, 
when visited by the writer. The water was then very low and the power- 
ful action of the flood near the foot of the masonry was so clearly indicated, 
that he had no hesitation in concluding, that such eflfects could have been 
produced by undermining only. 

The destruction of the dam on the 8th was considered a matter of course 
in that part of the country, and would have been honored with a large au- 
dience had it taken place by daylight. As it was, it was seen only by those 
at work on the embankment, and by one man on the south side of the river. 
The former, witnesses for the defendants, were one of the contractors, (Cran- 
dall,) a superintendant of masonry, (Adamson,) and a laborer. They testi- 
fied that the water forced it way between the frozen and soft earth, that it 
broke out about 100 feet north of the masonry, and about 8 feet below the 
top of the embankment, running over the protection wall and widening to a 
channel of 150 feet, but leaving about 40 feet of the embankment and pro- 
tection wall standing next the masonry ; that this continued for about an 
hour, at the end of which time the wBier was still running over the lip of 
the dam proper. The witness for the plaintifl^, (Green.) a very intelligent 
mechanic, who stood on the south bank, swore, that just before the dam gave 
way he observed a whirlpool immediately above the wiDgwalli nddenly the 
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water receded from the bank and burst through the foot of the embankment 
at the masonry, the protection wall above, falling, as it were, up stream. The 
hill on which he stood trembled with the shock, and the noise was heard for 
miles in all directions. 

A son of one of the contractors, (Brayton,) on the part of the plaintifi^ 
testified that two hours before the dam gave way, the earth behind the wing- 
wall was very soft, that water was to be seen on the lower side of the wail 
in violent agitation, that the men on the dam were trying to fill the hole up, 
and that a load of earth was dumped in. This was admitted by CrandaJl, 
who ascribed the softness of the earth to the rain. 

It will be observed that Green swore that the embankment next the rot- 
sonry went first — Cranduil and Adamson that, an hour after the water broke 
through, it was the only portion left. There is no reconciling these state' 
ments. Whether it be physically possible that an embankment of sand, sup- 
ported by a dry wall, should stand as a dam 40 feet high, for one hour with 
& to 10 leet (rf water rushing over it and that this same mass of water, aided 
by 400 acres of ice, should fall during that time from that height without 
disturbing the sand and gravel on which it fell, are questions to which bat 
one answer can be given. But, independently of this, it was contended that 
the appearances near the dam — the rapid falling of the lake two miles above 
the dam, 6 or 8 feet in 1 or 2 minutes — the noise distinctly heard 6 miles 
ofT—- the marks of the ice on trees 30 feet above the level of the river — the 
rise of more than 20 feet at Bailey's wire works, though the valley jb a 
quarter of a mile wide and two miles below the dam, sweeping away houses, 
barn.s, mill."^ an 1 'v. n li»Mvy rolling machinery in its mad career, showed 
conclusively that the dmii gave way at once, instead of being gradually 
washed down. 

The grand argument on the part of the defence; was, however, the high 
standing of Mr. John B. Jcrvis, an engineer at the head of his profession in 
this country, the greatest country for public works, in short the <^ greatest 
practical engineer" of the age, just about to retire on his laurels, which 
would be withered by a verdict for the plaintiffs. Still if they believed n^- 
ligence to be proved, they must find for the plaintifl^s, ^ and let the country 
bleed" 

The cool, contemptuous style of the following remarks of the commis- 
sioners — one of them an engineer of high standing and great experience — 
says more than the most violent invrctive could do ; the common sense view 
in the last passage, as obvious as it is irrosistiblo, would of itself have jus 
tified the verdict rendered for the plaintiffs. (The italics are the writer's.) 

Doc. 17, Report of the Water Commissioners, 12th July, 1841, p. 87. 
" The construction of the dam now building, will, according to the estimate:^, 
amount to about one hundred and twenty-scvrn thousand dollars ; but it 
must be recollected that this dam will be a mason irork dam, laid in hydraul- 
ic cement, in the place of the mere earthen fiilinpf in, with a dry protection 
wall laid with rough stone, so that the dam when no^n finished will be an 
entirely different structure from that part of the dam carried away, and will 
correspond in strength and durability with tlie rest of the work, certainly 
much more so than the dam as formerly constructed ; and as the dam cre- 
ates the supply, the importance of its strength and durability, in the origi- 
nal construction^ is very obvious." 

New York, July, 1843. 

Tlot«. Of the nnmeroQstrork* on hydraulics conidiittHl by the writer, no one f^vc so coor) a view of 
this branch of the science as Mr. RoeDUng*s essay, published in this Journal, December, Ib!^ 
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sequent impossibility of making the trips with any degree of regularity. In- 
deed, upon all the German railroads, it will be seen the number of travellera 
was small in December, compared to tlie monthly average of the year. 

The Leipzig- Altenburg line is only the commencement of one which is 
to connect the chief cities of Saxony with those of Bavaria. The road was 
partially opened to Altenburg on the 19th of September, and will in a few 
months be further opened to Crimmitzschau. The Ba\'arian government 
seems determined that that part of the railroad which will traverse Bavarian 
ground shall be constructed with the least possible delay. The railroad if 
to enter the Bavarian territory at Hof, whence it is to pass through Augf- 
burg and Nuremberg, and run on to the southern frontier at Lindau ; thus tra- 
versing the entire kingdom from north to south, a distance of about one htm- 
dred and fifty leagues. The bill for the construction of this railroad hat 
been submitted to the Bavarian Chambers. The expenses of the construc- 
tion are to be covered by a loan. 

The Munich- Augsburg company have declared a dividend for the year, 
on their shares, of three per cent. We have not heard whether the snare- 
holders have made up their differences with the directors, or whether the 
company can yet be said to have lost the unenviable distinction of being the 
worst managed of all the German railroads. 

The line, however, which at the present moment justly excites the great- 
eat interest in Grermany, and which to England is of more importance than 
ail the other German railroads put together, is the projected line from Ham- 
burg to Berlin, of which as yet only a few miles have been completed, viz., 
from Hamburg to Bergedorf The enterprizing mercantile community 
of Hamburg were, if we mistake not, the first in Germany to bestir them- 
selves for the establishment of railroads, but encountered so many obstacles 
ia the jealousy of their neighbors, that one plan afler another was abandoned 
in dispair. It was at length, however, determined that so much of the line 
towards Berlin as ran upon their own territory should be executed at all 
events, and they calculated that when a commencement had been made, they 
would find it all the easier to overcome personal objections. All opposition 
on the part of Denmark and Mecklenburg has gradually been overcome, 
the political difficulties to the undertaking have boon all obviated, and nothing 
now remains but to raise the necessary capital in order to proceed with tlie 
construction of the railroad. 

In ordinary times there would be no difficulty in obtaining, in Hamburg 
and Berlin, purchasers for all the shares in such an undertaking as a rail- 
road intended to connect the two cities ; but at the prest nt time several cir- 
cumstances contribute to impede the prompt filling up of the subscription 
list The calamity which befel Hamburg last May is siill severely felt there, 
independently of which Hamburg has largely participated in the eflfects of 
that commercial depression under which England has now been suffering 
for so considerable a time. Many of the citizens of Hamburg have passed 
from afBuence to poverty in consequence of the great fire, and many more 
are probably still struggling to conceal from the world the state of insolven- 
cy to which that calamity has reduced them. Capital is, therefore, necessa- 
rily less abundant in Hamburg now than in more pros])erous times, and other 
circumstances contribute just now in Germany to invite the uivestment of 
surplus capital in other undertakings. I'he king of Prussia has projected 
a colossal system of railroads to radiate from his capital towards the extreme 
points of his kingdom. Many of the lines which he has determined on, and 
which have received the sanction of the States, however important they may 
be in a political or military point of view are not likely to produce much 
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profit to those who would make them at their own risk ; the king, in order, 
nevertheless, to insure their construction, has guarantied to the capitalists 
who will undertake them a minimum interest ^ three and a half per cent 
This guaranty fund is not to be extended to the line from Berlin to Ham- 
burg, which has been looked on by the Prussian government as so secure a 
speculation that no guaranty from the State would be requisite to induce ca- 
pitalists to enter upon it Eventually this anticipation will no doubt be fully 
justified ; but in the mean time, what may be called the State railroads in 
Prussia, will by many be deemed a safer investment, the Prussian govern- 
ment guarantying the dividends on the shares, not merely from the time 
wiien the railroads shall have been completed, but from the day when the 
works commence. 

In addition to these circumstances, there are certain local jealousies and 
rivalries that are exertincf such means as they have at their command to de- 
lay, if they cannot wholly prevent, the construction of the railroad between 
Hamburg and Berlin. When the lines^ now in construction are completed, 
there will be two great lines extending, the one from Trieste, over Vienna^ 
Prague and Dresden, to Antwerp ; and the other from Trieste, over Vien- 
na, Breslou and Berlin, to Hamburg. Should the line to Antwerp be fin- 
ished sooner than that to Hamburg, there can scarcely be a doubt that the 
Antwerp line would become the main arterv for German commerce, and 
that much of the trade of Hamburg would be drawn ofi* by her Belgian 
rival. It may be worth while to present the present state of these two lines 
to our readers in a tabular form. 

Ready. In eoiutmction. 

From Trieste to Gloggnitz, 60 miles. 

From Gloggnitz to Olmutz, 40 miles 

From Olmutz to Prague, 32 miles. 

From Prague to Dresden, 20 miles. 

From Dresden to Magdeburg, 90 miles 

C Not yet opened, but 
From Magdeburg to Hanover, 20 miles < certam to be opened 

^ in a few months. 
From Hanover to Cologne, 48 miles. 

From Cologne to Antwerp, (or Ostend,) 40 miles. 

130 miles. 150 miles. 

Of the line from Trieste to Antwerp, therefore, 130 (German) miles of 
railroad are complete, and 160 miles remain to be executed ; but of the con- 
struction of these 150 miles, within a brief space of time, there can scarce- 
ly be a doubt, now that the Austrian and Spanish governments have taken 
the respective lines under their powerful protection. Whether these govern- 
ments are acting wisely, in burdening themselves with a guaranty which 
naust have the effect of adding to the national debt of either country, lime 
alone can solve. 

The following is the present state of the line from Trieste, over Vienna, 
and Berlin, to Hamburg : 

RMdf . In coBstroction. 

From Trieste to Gloggnitz, 60 miles. 

From Gloggnitz to Leipnick, 40 miles 

From Leipnick to Oppeln, 20 miles. 

From Oppeln to Breslau, 10 miles 

From Breslau to Frankfort-on-thc-Oder, 34 miles. 

From Frankfort to Berlin, 10 miles 

From Berlin to Hamburg, 36 miles. 

60 miles 140 miles. 
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On the former of iheie lines, it will be seen, a much larger portion of the 

work h;is bt'fn complct^^d, a lirger amount of capital ha:9 conscqui utly been 
ii)v<st(.'<l, and a powi'tfiil rii*nl interest is organizt^i, which will do what it 
ran to d<;t«.'r the tiirild fruin iiivcstinfl; their fundM in a railroad from Berlin lo 
llrimbur^. Bohtmia, Saxony, ilanover, the Prussian provinces on the 
Rhine, and Bt-l^iuni are inlerfsted, or believe themsidves to be interiSttd, in 
dtfcating the llambureers, and the consequence has been an active paper 
warfan*, which has of late In^vn eittndcd even to England. Calculatioos 
are constimtly published in the newspapers with a view to demonstrate the 
iiii probability of a renmneruting traffic, and a fiiendlv uneasiness is ercn 
expressed K-st some imfoitunatc dupes should ha prevailed upon in England 
to throw away tii»'ir inun* y on so hopfdiss an undertaking. An instance 
of this occurred in our own paper, on the 8th instant, when an advtriiMi' 
meni of some hngth was inserted in the shape of a letter, purporting to pio- 
ceeil from an Englishnruin at Berlin, who was made to give expression to 
sundry apprehensions lest the purses of his confiding countrymen should be 
laid undt.T contribution. Wc have no objection to warnings of this son. 
John Bull has, in his time, been seduced to invest a deal of hia hard earned 
inon: y ia the purchase of moonshine, and it will be better for him in future 
to be too cautions than too confident ; at the same time, well aware of the 
quarter whence thtso warnings proceed, and of the motives that dictate them, 
we are not inclined to attach much importance to them, or to feel any deep 
obliq^ation to thnir authors. 

There is no olty on the continent in whose welfare England is more in- 
terested than Hamburg. Our exports to that city average annuaUj from 
f]%'<3 to six millions, (nearly the whole being cotton and woollen manunctorei 
and hardware,) nnd every additional facility of communication with the in- 
terior must have the effect of increasing so profitable a trade. The rail- 
roads, tenninating at Antwerp, run, moreover, through no part of Germanyi 
but the States embodiid in the Customs Union ; whereas, nearly half the 
line from Hamburg to Berlin passes through Danish and Meckhnburg tcr- 
ritoiy, where the duties on British manufactures are comparatively triflingy 
nnd are likrly to remain so. neither of these two countries having any man- 
ulhcturinij interests to protect, and both of them being deeply interested in 
cuhivatii)g a comuieieiul intercourse with Engbmd for the disposal of their 
airri'^nliural produ.'e. Th** moment either line is complrle to Trieste, that 
line miJMt become the road from England to India, in preference to that over 
Paris ani Marseillis ; hut there are many reasons why the line from Ham- 
burg ovt-r Berlin, about IKK) English miles in Itngth, would be preferable 
to that from Antwerp, over Dresden and Prague, which would be at JcaiC 
IjtiOO English mibs long. 

Th'.' peofile of ILinuvor look to England for some assistance in carryiDg 
out their railroad, in the realization of which they think England almost tt 
mu«'h iniere'ittJ :is th«ins»'lv<s. Individual capitalists, however, will be 
guidf^l by the prospects nf profit only ; and of uW the continental railroads 
we know of non»" Miat piomist s b« tter. At the termini of the line we have 
a population amounting to more than half a million of souls; and although 
nt) l:ir;j^* cilj' occurs rm the way, y<t at both extremes the railroad will come 
into roiijniunicati:»n w iih an intercroui.se of wide extension and first rate im- 
porl:ini"'V Tlie country, irioreo'.rr, thnnich which the railroad will run is 
marlv a dvad bvi !, and it nkaybe doubi'd whetht:r thert* is any railroad of 
tiie s:inie lenirth. in any part of the world, in the construction of which few- 
er natural ditficuiti* s have presented themselves, than may be lookfU for 
U'twccn Hambur^r ixivl Lierlin. All the railroads terminating at Berlin, 
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and now in activity, have turned out profitable andetCakings, and of all, the 
shares arc now at a considerable premium. 

The companies interested in the steam navigation from Hamburg to Mag- 
deburg are also active in their exertions' to prevent the realization of the rail- 
road from Hamburg to Berlin, though it may be doubted whether the river 
traffic, particularly with the steameis, would not continue witli nearly the 
present activity, even if the railruad were in full operation. The travelers 
to Si^xony, Bohemia and Central Germany would siill continue to journey 
up the Elbe to Magdeburg. 

The LHpzig-DrtsJrn line has published its annual report, and a very 
satisfactory report it is for the shareholders. The dividend for the last year 
is to be 6 per cent., and the estimates for the coming year promise a consid- 
erable increase in the receipts, accompanied by a considerable reduction of 
expenditure. The receipts of 1842 showed an increase of 50 per cent., as 
compared with those of 181 1. Till recently this railroad had been work- 
ing with a single line of rails. The second line is now completed, and will 
Allow a greatly increased activity. Branch lines are spoken of from Leip- 
zig to Chemnitz, .and from Dresden to Chemnitz, as likely to be undertaken 
in the course of the present year. 

No German government is exerting itself more zealously in the cairse 
of railroads at present than that of Austria. The repoit of the Vienna- 
Raab company for the last year appears to have been quite an agreeable 
siirprtte to the shareholders, who, if we understand aright the abstract that 
has- appeared in a Germim paper, have received ^ve per cent, interest on 
their capital, independently of a half per cent which had been paid over to 
the reserved fund. The works of the government, however, will in a short 
time give increased value to this line. The works for the ext( nsion of the 
Ime to Trieste arc in active progress, and so, at the other extremity, are 
those for the extension of the Vienna-Olmutz railroad to Prague. A treaty 
has been concluded with the Saxon government for the railroad from Prague 
to Dresden ; so far, therefore, as Austria is concerned, the railroad from tlie 
Adriatic to the North sea has been provided for. Even during the winte r, 
from five to eight thousand workmen have been constantly at work on the 
fiohemian pnirt of the line, but on the return of spring it is intended to strain 
erery nerve to accelerate the great undertaking. 

A new German railroad, that between Heidelberg and Carlsruho, will 
shortly be opened as far as from Heidelberg to Langenbrucken, a distance of 
about fifteen miles. Experimental trips were perfornud on the 26tli and 
STth ultimo, but we have not yet seen any account of the railroad ha\iiig 
been opened for the use of the public. 

In the kingdom of Wurten\burg, also, the government has very splendid 
schemps, which will probably be r* alized, but not without imposing a cfiii- 
fliderable additional debt on tlio country, in the shape of a guaranty fund to 
Che capitalists who advance the ir mone y. There are to be private railroads 
and State railroads in Wurtemburg ; the Tormer are to be undertaken by 
companies, to whom the governmtnt guaranties an interest of four per cent. 
on the capital advanced, reserving to itsv If, however, the right of buying up 
the railroad on payment of the money expended on iliem. The Slate rail- 
roads are to be constructed by the government, and a h^an is to be raised to 
defray the expenditure. Among the lines recommended by the commiueo 
of the second chamber is one to connect the Rhine and the Danube, from 
which several branches are intendrd to radiate 

In looking at the imme nse works now in progress in Germany, it is im* 
possible to forbear from speculating upon the vast results that must in a iii# 
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years be obtained. With a railroad 000 miles in length it will be quita jpnc- 
ticable to travel from Hamburg to Trieste in forty or fifty hours, and dm a 
saving of several days will be efiected in the transit of the overland mail 
from India to England. The whole system of continental travelling, moxe- 
over, must undergo a change ; for k will be intolerably absurd to make a 
man waste days at a railroad station on the formalities of his passport, when 
in the space of time thus lost he might have travelled from the North Sea lo 
the Adriatic. Will not evm the national character be likely to undergo a 
modification when such rapidity of locomotion has become one of the accoi- 
tomed occurrences of life in every part of the country ? — London CkratL 



It may not he known to some of our readers, that at the late session of the 
legislature, an attempt was made to procure a charter for a railroad firom 
New York to Albany and Troy, to be located immediately upon the easleni 
bank of the Hudson river. This, of course, would have been a rival Ime 
to that of the New York and Albany railroad, and in endeavoring to ht- 
ward their application, the advocates of the " river line" have not hesitated 
to make the most absurd statements in comparing the two routes. The re* 
port from the committee to whom the matter was referred, very properly put 
the project to sleep — and in doing so, has not spared the absurdities and m- 
consistencies of the petitioners. Among other things, they quote the 
words of a former report of the engineer who now advocates the river 
in which he took ground diametrically opposite to that which he now tdna 

In answer to some of the, so called, arguments brought Ibrwardy llr. E. 
F. Johnson, chief engineer of the New York and Albany railroad ccmipa- 
ny, prepared a statement, which was presented to the legislature. As this 
paper of Mr. Johnson's touches in one place upon a point of professional in- 
terest, we have selected a few paragraphs for publication. 

'* The nver line is also represented to have a maximum grade or indinatka 
of thirteen feet less per mile. Assuming this statement to be correct, it does 
not by any means follow that any very material advantage is derived then- 
from to the river line, either in the average velocity of movement or in the 
cost of transportation. 

Both routes have their termini upon the same level. If, therefore, tbevi „ 
is more ascent upon one line, it must also have an equal surplus of descend. 'J 
so that the aid afibrdeJ by gravity in the latter case will be precisely eqwi ' ' 
to the resistance in ihe former. , 

For the purpose of illustration, let it be supposed that the rate o{ asediC 
on the two lines, for a given distance, to be equal to the maximum on boiki • 
namely, thirty feet per mile on the one, and seventeen feet per mile on the ■ 
other. If with a give n power a given load is conveyed up the latter at the 
rate assumed, of twenty-six miles per hour, the same power will convey the 
same load up the former at the rate of twenty-three miles per hour, nearly, 
(ii(^ the New York Assembly Documents, No. 133, page 11, 1839,) ma* 
king a difference in ihe spec •! en the ascent of three miles per hour. If these 
grades occupy half the whole distance, and the journey between the two ex- 
tremes is performed in six hours, the train which is on the lowest grade will 
commpnce its descent about nine miles only in advance of the other, or twen* 
ty minutes sooner in time. To make up for this loss of time, on the re- 
maining half of the distance, the train on the thirty feet grade has the bene- 
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fk, in its descent, of the greater force of gravity on that slope, compared with 
the slope of seventeen feet per mile ; and hence the whole distance will be 
accomplished with the same expendituie of power in the the same, or very 
nearly the same time. 

If the rate or degree of inclination of the grade line was so great in any 
part as to render it impossible, from considerations of safety, to derive the 
full benefit of the aid afforded by gravity on the descending portion, the re- 
sult would be different and a dis^vantage might ensne; bat such is not the 
case where the maximum inclination does not exceed the limit of thirty feet 
per mile, the average much below that amount. 

Admitting it, however, to be possible that some little difierence may exist 
in favor of me lower grade on tne river line, yet it cannot be denied that the 
interest upon the superior cost of that line, amounting probably to not less 
than $60,000 per annum, will manifold more than cover the difference in 
the expense of fuel, or whatever extra power of traction is needful to convey 
the sarnie load with the same average speed over the interior route. 

So far, therefore, as it regards the through trade and travel, the interior 
route will be found to be quite as efficient as the other. This conclusion is 
in accordance with the experience on all the railways in operation of a sim- 
ilar character, having sprades not exceeding thirty feet per mile. 

I am aware that the opinion has been advanced that a difierence in the 
elevation of a summit of from seventeen to twenty-five feet per mile is equal, 
when epuUedj to one mile of horizontal distance. 

For verv high trades and high summits this rule, arbitrarily assumed^ 
might not be wdefy at variance with the truth ; but where the grades range 
below the limit of thirty feet per mile, and the average, as is the case on the 
interior route between New York and Albany, does not exceed more than 
half that amount, the rule is not in the least degree applicable. 

With respect to the way business, which, if we may judge form the expe- 
rience upon the New York and Erie and other roads, must constitute a con- 
siderable portion of the whole business of the New York and Albany road^ 
the superior elevation of the ground on the interior route will be found an 
advantage rather than otherwise. This is evident from the fact that the re- 
gion of country which will furnish a surplus produce for market, is elevated 
coofiiderably above the line of the road. The road is therefore more acces* 
, aible from tne surrounding country from having this elevation, and will bo 
r' more likely to obtain in consequence its fair share of business in competition 
tl.with the river. 

. There is another and still greater advantage to be derived. The most el- 
efated portion of the interior route is situated, as already stated, near the 
^T|K>rth Ime of Dutchess county. From that point to New York city, the 
'•■ -grade has an average descent of eight feet per mile for one hundred miles. 
Nearly all the way freight, forming possibly the greater portion of the 
freight conveyed in summer, will come to the road in this distance, and as 
the avetage descent is in the direction of the preponderance in the trade, be- 
ing towards the city, more will be gained than lost, in consequence, in the 
expense of transportation. • • * * * 

Ae to the amount of way business to be furnished to the railroad, it must 
be remembered that the proposed river route can only draw to its support 
that which Hows in from one sidcj which for eight or ten months in the year 
must be divided with the steamboats and other crafl upon the river. ^ * 

It should be borne in mind, in considering the relative merits of the two 
rdutes, that the river line will not serve to cheapen the transportation of nro- 
duce to the city from the eastern river counties, neither doee it in the MtiK 
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accommodate tlie rich marble and iron region which lies in and near the 
valley through which the interior route passes. • • • 

The interior route also passes through a region at present deprived of 
any convenient mode of communication with the city.'* 

CHE!<APEAKK AND OHIO CA^AL. 

At a general meeting of the stoc^choldi.^rs at Frederick, on the 5th instant, 
we understand proposals wero submitted by capitalists for completing the 
unfiaishud portion of the canal between dam No. 6, and the town of Com- 
berlanl, as also for the extension of the work to the mouth of Savage. Bot 
it will be seen by the annexed report, that the company deferred entering 
into any contract before affording a reasonable time lor any other persons to 
offer proposals, and thereby release the directois from any censure that might 
possibly accrue to them, as well as to afford the authorities of the State an 
opportunity of carrying out the provisions of the legislative enactment with 
regard to the sale of the work. We think the proper course to be pursued 
is here marked out, and such an one as will meet the approbation of the 
friends of the canal. 

As to the prospects of the work on the canal being connimcnced soon, we 
of course cannot speak positively. Wc learn that General M'Neill, the 
president of the company, is still very sanguine in his expectations — that he 
says the work will go on soon-, and that, too, to coinpletioti. We sincerely 
hope he may succeed. We are indebted to our Baltunore correspondent i(>r 
the following report : 

RETORT. 

The matter of the report xlivides itself into two distinct subjects:— 

1st. The accounts, expenditures, sales of property, income from tolls, etc., 
or in general of the tinancrs of the com pan ^^ It has not been in the power 
of the committee to bestow upon these subjects the attention which their im- 
portance demands. We beg leave, therefore, respc-ctfully to recommend 
that a committee of three be appointed by the chair to attend to this part of 
the president's report. 

2a. Of the extension of the canal. We are of opinion that the interest 
of the State, and all interests connected with or to be developed by the^anal| 
are eminently involved in the early and substantial extension of the canal, 
in conformity with its plan up to the town of Cumberland, and that to this 
end the energies of the president and board of directors should be directld 
with vigor and perseverance. 

With this general expression of opinion the committee will bring to thtf^ 
consideration of the meeting the necessity of observing certain precanlMm-' ■ 
ary measures, which will now be indicated. 

1st. That competition ought to be excited by public advertisement in tli» 
newspapers before contract be entered. Proposals to be received by the 
26th June. 

2d. No attempt shonld be made by the company to purchase State bonds 
until the treasunT shall have failed to effect a sale of the State's interest in 
the canal as authorized ; say until the 10th July. 

3d. That no contract shall be entered into except with the condition that 
it may be annullf d by tho company after thirty days' notice, at any time 
within twelve months after the date of said contract, on the payment of one 
per cent, as damages upon tho unexpired portion of the contract. 

4th. Provided, however, that nothing whatever shall be done by the pre- 
sident and board of directors which may prevent or embarrass the lafe by 
the State of Maryland of her interest ui the canal 
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True copy of the report of the committee upon the report of the presi- 
dent and directors of the Chesapeake and Ohio canal company, suhmitted to 
the stockholders, etc., made June 6th, 1843. 

Test. Tnop. Turner. 

At the same meeting the following gentlemen were elected officers of the 
Chesapeake and Ohio canal company for the current year. 

Gen. W. QiBBS McNeill, President, 

Directors, 

Col. Frisby Tilffham, ) -nr ^x.- ^ 

John O. Wharton, E^. J ^"^'"'gton county. 

William Price, Esq., Allegheny county. 
Col. James M. Coale, Frederick county. 
Daniel Burkhart, Esq., Berkely county, Virgi][iia. 
J. P. Ingle, Esq., Washington city. 



We have long since expressed our opinion that the Long Island railroad 
was destined to become one of the most important lines of improyement in 
the country. From the report now before us, we are pleased to learn that 
there is a fair prospect of an immediate completion of the work. The 
amount required for this purpose is but about half of the portion of the cap- 
ital which yet remains to be called in. For the particulars in regard to cost 
of construction, etc., we refer to reports themselves. 

We cannot but regret that the company have neglected contributing their 
share to the general fund of information, by not giving the details of ex- 
penses of conducting the road. It is true that the line is as yet incomplete, 
but this is no reason for the omission. 

We have not included in our extracts that portion which refers to the pro- 
spective traffic of the road, as it was published in the last report. It doear 
not, however, need much argument to convince even the general reader that 
a very liberal share of the travel east of New York will pass on this road. 
There is, however, one item which, from the results of our own observation, 
we feel convinced the directors have underrated — we refer to the local traffic 
both in freight and passengers. The company have based their calculations 
for this portion of income, upon the actual receipts for the road as at present 
in use. That this is far short of what it should be, we suppose the directors 
themselves do not doubt, and as any one may learn from the fact that several 
lines of stages do a good business along side of the railroad — in some cases 
even at a higher fare than that of the railroad. The mere questioi) of 
undervaluing an item in the prospective business of the road, is of not great 
importance, and would, doubtless, at some future time, prove a very welcome 
discovery. But from the little attention this branch of their income has re- 
ceived from the directors, in their report, as well as from the system of man* 
agement, we feel certain that an increase of attention to this point would re- 
sult in an increase of profit. It is in vain to say that every exertion should 
be made to complete the work — this is all well enough — ^but is it a necessary 
consequence that the exertions to secure travel upon that portion of the work 
already completed, should not be made ? This would indeed be a queer laW| 
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and one that would forbid any care being bestowed on a road when fii»«jtwl 
But a neglect of part of a work, is a neglect of the whole, in the mondi 
though not in the mathematical sense — and that which is productive of in- 
jury to the reputation of a part, is injurious to the whole rood. With this 
view of the case we see far larger and more encouraging prospects than efcn 
the most sanguine hopes expressed in the report, would indicate. Upon 
Long Island alone, a traffic exists in part, and in part is yet to be created, 
that shall far exceed the most ample share of the eastern travel, ever likely 
to fall to the share of any one line of railroad or steamboat Nor do we 
mean to doubt the estimates upon this point, there is no line of those in ope- 
ration which can in any way ofier the advantages belonging to this, and if 
nature had endeavored to form land for railroad uses, she could not have pro- 
duced a better specimen than that traversed by the Long Island railroad. 

LOiflG ISUkHD RAILROAD. — REPORT OF DIRECTORS. 

The capital of the company, as granted by their charter, is 91,500,000^ 
in 30,000 shares, of 850 each*. Of this amount, 928 25 per share has been 
paid by the stockholders, and the amount has been expended in the construc- 
tion of the road, leaving 821 75 per share, or 8653,600 still unjwud. 

In giving a statement of the property and effects of the company, d will 
be proper to state that the road, as far as constructed, is of the permanent de- 
scription, being laid with the heaviest solid rail of 56 lbs. to the yard, with a 
heavy superstructure laid the whole distance upon a deep gravel Ibnndation. 
Tne property of the company consists of 34 miles of road with the ne- 
cessary appurtenances, consisting of turnouts, tables, car and engine houses, 
machine and blacksmith shops, store houses, dwelling houses, 12 in number, 
stables, offices, 20 lots of ground in Brooklyn, (Parmentier's garden,) and 
50 lots in Jamaica, the Hempstead branch railroad of three miles, 4 loco- 
motive engines, 15 passenger, and 30 burden cars, etc, the right of way ibr 
the construction of the road for a distance of nearly 30 miles, and the road- 
bed graded and prepared for the rails for a distance of 21 miles. The whole 
work and property having been obtained at a cost rising one million of dollars. 
The debts and liabilities of the company arc as follows, and payable at 
the periods stated, viz : 

To the State of New York, payable in 1861, 8100^)00 60 

In a second mortgage on the road, being a debt originally 
contracted to the Morris Canal and Banking company, of 
860,X)00, of which 820,000 was paid, and the mortgage 
for the balance of 840,000 is now held by A. G. Thomp- 
son, with whom an arrangement has just been conchidcd 
to defer the payment for 4, 5, 6 and 7 years, 40,000 00 

Bonds issued in 1940 at 10 years, at 6 per cent interest, for 

the Hempstead branch, " 12,851 44 

Bonds for rent and interest to the Brooklyn and Jamaica R. 

R Co., payable in 10 years from June, 1842, 57,922 00 

Four vear bonds issued to contractors, and for materials, due 

in 1845, 1846 and 1847, 37,909 05 

Bond issued for iron, locomotive engine, materials, etc., due 

within the next six months, 12^384 24 

Bonds at 10 years, issued to residents of Long Island, for 
money loaned at 6 pef cent., and expended in the construc- 
tion of the road, 16^i5 00 

n|«77,29I 73 
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The receipts and expenditurei of the road, as far as constructed, and op- 
erated upon from May 1842 to May 1843, are as follows : 
Receipts for passengers, $46,241 63 > ^gj, ,^| ^^ 

Receipts for freight, 9,490 21 \ *^»^«** »* 

The expenses for the same period are, 
Interest on New York State loan, $6,000 00 

Interest on State of Michigan, 1,506 62 

Rent to Brooklyn and Jamaica railroad company, 8,000 00 
For all other purposes, as expenses proper in con- 
ducting the road, including repairs, 37 J 34 74 52,641 36 

"^OOCT^ 

The balance of $3,090 48, together with two instalments, of one-half per 
cent, each, or $14,500, called during the past year, has been expended in 
continuing the construction of the road, and for which sum, as well as all 
other moneys expended, vouchers are on file. 

The distance from Brooklyn to Greenport, the proposed terminus of this 
road, is 95 miles ; the portion now in operation from Brooklyn to Suffolk 
station, the present terminus, is 46 miles ; of the remainder, 21 additional 
miles are graded, 16 of which are in direct continuation, apd 5 miles more 
are graded at different points on the line and disconnected. 

The terminus at Greenport, from which point it is proposed to connect 
with the eastern roads by steamboats, is of the most ^vorabie character ; the 
approach to it is on the direct line of the road, and trains may be run upon 
the wharf at that place, at which ships of 500 tons are moored,, and from 
which steamboats of any draft of water may take passengers with baggage 
and burden cars at all times throughout the year. 

It may be well to add that with a view to making Greenport the terminus 
of the road, it has been recently examined by a committee highly competent 
to judge, that this committee have unanimously decided it to be all that could 
be desired for that object. 

The distance from Greenport to Stonington is estimated at 24 miles ; and 
about the same number of miles to the proposed terminus of the Norwich 
and Worcester road, near Gales Ferry, to which point the latter road is un- 
der construction, and will be completed in November next The time re- 
quired for performing the distance from New York to Boston, on the com- 
pletion of this road, may be stated as follows : 

From New York to Greenport, 95 miles, 4 hours. 

Crossing to the Norwich and Worcester or Stonington roads, 2 hours. 
From thence, as now performed, to Boston, 4 hours. 

Making 10 hours. 

Annexed to this report will be found the report and estimate of the engi- 
neer of the work, James J. Shipman, Esq., by which it will be seen that 
the cost of completing the remaining portion of the road to Greenport is 
$350,000. 

No amount is named in the estimate referred to, as required for the right 
of way ; and it is believed that none, of any moment, will be required. The 
land has been ceded, for the most part, and in two cases only on the twenty 
miles of road recently constructed, where the owners of land were unwil- 
Ung to give their land, the commissioners appointed to assess the damage 
gave but a nominal amount, probably holding in view the great advantage 
which would accrue to such land owners by the construction of the road. 

The company hare recently obtained a decision of the vice chancellor, 
by which they are relieved from the heavy expense of constructing fencea 
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along the line of the road. This item of expense alone in the constnicdai 
of the road has heretofore reached as high as nearly $2^000 per mila • 

It is proper here to add, without claiming more ibr this rood than odisr 
roads may claim, that from the period of its first operation to the prcaotf 
time, upwards of 750,000 passengers have passed over it without injury to 
a single individual. • • # • • # 

Having placed before the stockholders the condition and prospects of the 
company, they would call their attention to the report of the engineer with 
regard to the cost of constructing the remaining portion of the work. By 
ihis estimate it appears that the sum of 8330,000 is necessary for that oh^ 
ject. By the experience acquired in the construction of 20 miles of road 
within the last 18 months, it is believed that the estimate is a fair one, and 
that of this sum, $250,000 would be required in cash, and that the bsuance 
could be obtained on a credit of from 1 to 4 years. 

If the estimate referred to be correct it would seem for the interest of the 
stockholders to have the road completed as early as it could be done, consis- 
tentljT with a due regard to economy. 

It is proper to state that some of the stockholders are urgent upon the 
board to complete the road with all practical dispatch, and place the compa- 
ny in a condition to pay dividends ; and they also contend that the present 
condition of the money market, and the low price of materials, are unusu- 
ally favorable for that object, and those holding these opinions profess their 
readiness to pay on their own stock. These representations coming from 
responsible sources, are doubtless entitled to some weight The bcMird of 
directors wish to pursue only such a course as will conduce to the immedi- 
ate and permanent hiterest of the stockholders and the public. 

The board are of the opinion that the time has now arrived when it be- 
comes expedient to make a vigorous effort to complete the Long Island rail- 
road from its present terminus to Greenport, ana which can only be done 
with a due regard to economy, by raising funds from the stockholders suffi- 
cient to meet the expenditures. The president has accordingly been author- 
ized and directed to call an instalment of one dollar and a Imlf per share, 
pai^ble on the Ist July next 

This matter is now submitted for the mature consideration and decision 
of the stockholders, with the Single remark, on the part of the board, that 
in every view which they have been able to take of the subject, the conclu- 
sion is irresistible, that the expenditure upon this road, of the sum stated, 
will immediately and permanently enhance the value of the stock far above 
its present cost, and bring into successful operation a work, the extent and 
proQuctivencss of which, (with a single exception,) it is believed, will ex- 
ceed that of any other road in the middle or northern States. 

By order of the board, 

Geo* B. Fise, President 

Yew York^ June 15, 1843. 

engineer's retort. 

To the President and Directors of the Long Island Railroad Company. 

Gentlemen — I have the honor of submitting the following brief report 
and estimate of the cost of the graduation and superstructure of the Long 
Island railroad from its present termination in Suflblk station to Greenport 

In making this estimate I shall omit taking notice of the cost of right of 
way, and the necessary docks and other fixtures required at Greenport, for 
which I have no data, and I shall take the present contract prices, consid- 
ered as payable wholly in cash, as the basis of my estimate, the cubic yards 
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of excavation being" increased to cover the grubbing ^ and clearing. The 
item of masonry is also omitted because we have but two culverts oyi the 
Une of more than 12 feet span, and those, owing to the entire absence of 
stone along our line, are made of timber truss work, the cost of which is 
estimated under the item of superstructure. 

Estimate of excavation from 2d division to Greenport. 

690,500 cubic yards at 8 cents per yard, - - 55,240 00 

250,000 " ^ completed at 8 cents per yard, - - 20,000 00 

440,500 « « • balance unfinished at 8 cents per yard, 835,2*10 00 

I submit also an estimate of the superstructure : 
4128 tons iron rail and spikes at $60, - $247,080 
Mud sills and ties for 48 milts at $420 - - 20,160 
Workmanship, " " at $400 - 19,200 ^287,040 00 

$322,280 00 

. I would also state that the character of the graduation is such that it may 
06 completed nearly as fast as the iron can be laid down, and that the retra- 
cing of the line beyond Jamesport would require a month or six weeks 
time, while the whole line from Jamesport west is now ready for the con- 
tractor. The whole line can be completed as respects graduation in four 
months without any question, and we have at this moment twenty-three 
miles in readiness to receive the superstructure. 

The condition and prospects of the work under your direction will, I 
conceive, justify me in congratulating the stockholders and directors upon 
(he near prospect of its early complttion. The whole extent of our coun- 
try, from one extreme to the other, will not present a line possessed of sim- 
ilar advantages, its western terminus at two great cities, Brooklyn and New 
York, the mainsprings of energy and enter prize, with a population of 360,- 
000 — its construction through the centre of an island itself containing 100,- 
000 inhabitants, entirely free from navigable rivers, without a bridge for an 
hundred miles, and with grades of an average less than ten feet per mile ; 
having six curves only, with radii not less than 5000 feet in 80 miles, ad- 
mitting of any desired velocity, and with its eastern termination on one of 
the most beautiful harbors in the Union, within 5 hours of the city of Bos- 
ton in all weathers. We may in brief, sum up the advantages you possess 
to enable you to withstand all competition in the following particulars, the 
shortest possible distance, the greatest velocity, the most perfect and solid 
superstructure at an expense less by 40 per cent, than any similar road in 
the world, and finally, a capacity of perfozming a profitable business at the 
lowest prices. All these are advantages inherent in your ent»^rprize ; and 
entirely independent of all improvement in machinery, which other ma- 
chines may supercede, for no invention can nullify the fixed and immutable 
laws of nature ; these devices serve only to economize power by new modes 
of application, which, owing to your unri\-alkd position, will still farther 
increase your capacity for business. I cannot believe that an enterprize so 
full of the elements of success will be suffered by the intelligent and active 
officers at the head of its affairs any longer to linger out a sickly existence 
when the land of promise so invitingly lies before them, and nothing more 
is required than to reach forward and possess that which they have so man- 
Ailly struggled to obtain. 

Respectfully submitted, 

Jamsb J. Shipman, Chief Engineer. 
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PBADINO RAILBOAD AHD THS COAL T&AIXB. 

We were not a little surprised to find, while on a viail to PhiladelpUfti 
short time since, an apparent hostility among the citizens lo the Philadd' 
phia, Reading a/nd Pottsville railroad. That there shodd be among those 
interested in rival works, a degree of hostility towards this road, whieh 
is likely to prove so formidable a rival, is not very surprising, but that 
others, whose interest is appazsndy in no wise interfered with, shouU 
evince hostility to such a work, is truly surprising. It is said by some tfast 
the Schuylkill Navigation company could bring down all the coal that cat 
be mined in the Schuylkill region, and therefore a railroad was unnecena* 
ry. Possibly ail the coal of the Schuylkill region might for some yean 
yet, come through the canal, and at the old price of 82 00 per ton, yet, 
even if it might, that is no reason why other means of transportation should 
not be prepared in iime^ by which the supply of coal may be increased, and 
by competition — aye competition^ there's the rub — ^in transportation, as m 
mining, the price reduced. It is hardly to be supposed that consumers will 
find fault with a measure which tends directly to reduce the cost of coal, 
unless perchance they have interests adverse to a reduction, either in coal 
mines^ or other modes of transportation, yet we found many individuals ifriie 
appeared decidedly opposed, if not hostile to this great work, which praiv 
ises to be of vast benefit to community, by a direct reduction in the prierfsf '^ 
coal, the consumption of which is rapidly increasing in all parts of die vA 
die and eastern States. 

In 1842, over 640,000 tons of coal were sent from the Schuylkill minea^ 
by canal and railroad, and it is now believed that over 600,000 tons will be 
sent this year. The cost of delivering this coal at Philadelphia, on the 
wharf and on board vessel was, previous to the competition of the raiIroad| 
over two dollars per ton ; now by the railroad, it does not exceed 91 40 — 
thus effecting a saving to the consumers of the 540,000 tons shipped last 
year of $324,000, and this saving was effected by the Reading railroad. 
Boats of the Schuylkill Navigation company are now carrying for 70 cts., 
and toil 54 cts. per ton, which with the unloading and re-shipping on board 
vessels at Philadelphia makes it over 91 40 per ton on board of vessel 
or in the depot of the company, thus making a saving to the consumer on 
the 600,000 tons from the Schuylkill region of 9960,000 the present year. 
But this is not all the advantage, or economy to the consumers of coaL 
The whole amount of coal sent from the entire anthracite region of Penn- 
sylvania in 1842, was 1,108,001 tons, only a fraction more than dabble the 
amount from the Schuylkill region alone. The Schuylkill is, we believe, 
the favorite in every market — of course, then, a reduction in the price of 
Schuylkill, of which so much is used, will carry all other kinds with it, and, 
therefore, we may safely assume that the Reading railroad has produced a 
saving to the consumer of sixty cents per ton on the entire amount sent to 
market, which will, this year, no doubt, be equal to, if not greater than last 
year— and amount to over 9600,000. 
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Bat to understnnd fully the valae of this improvementi we must look to 
the future. The entire consumption of anthracite coal in 1822, was only 
2,340 tons — of which not a bushel came from the Schuylkill mines. It was 
not till 1826 that coal was sent to market from that region which now sup- 
plies one-half, into a few tons, of the entire consumption. In 1832 — 363,871 
tons were sent to market — in 1842, 1,108,001 tons — ^may we not assume that 
the increase will keep pace, for ten years to come, with the past ten % and 
that in 1862, there will be at least 2,600,000 tons sent to market ? Wc think 
so — and that they will be prepared to transport from the Schuylkill region, 
and deliver it on board of vessels, or in the yards at Phil., for $1 12 J per ton. 

It is asserted by some that the railroad cannot compete with the canal — 
and, therefore, that it can never succeed ; as to competing with the canal, that, 
we presume, is not the object of the railroad company. We suppose their 
intention is to carry the coal to tide water at a price, and in a manner, satis- 
fictory to the dealers, and we have no doubt of their ability to do so, when 
they shall have laid their double track from Reading to Pottstown, and have 
increased their cars and engines according to their present designs. 

Few people, indeed, who have not visited this railroad, can appreciate its 
great advantages for heavy transportation. The entire line from Pottsville 
lo Falls of Schuylkill, 88 miles, is either level or descending, and, therefore, 
ijrith good cars and engines, there is scarcely a limit to its capacity to trans- 
port coal, as will be seen by the statement, on another page, of Mr. G. A. 
Nicolls, superintendent of transportation, in relation to the performance of 
" Monocacy," a locomotive built by the Newcastle Manu&cturing company, 
at Newcastle, Delaware. It is believed that that engine would have readily 
taken twenty additional cars ; making up the load to 400 tons nett, exclusive 
of cars, and without injury to the road — thus establishing, beyond question, 
that they may at all times rely upon good engines' taking 200 tons of coal, 
or 66 cars, and more if necessary.; and thus with thirty locomotives for freight 
and 2,600 coal cars, they can average ten trains a day, or 12,000 tons a 
week, or 600,000 tons a year — allowing two weeks for snow storms — which 
at $1 40 per ton, gives 8840,000 a year for coal alone, without reference to 
passengers and ordinary freight, which will, in a few years, becomo an im- 
portant item. It may be said that this calculation cannot be realized at pre- 
sent, and it may be as truly said that in ten years, and much less, it will bo 
realized, and exceeded by fifty per cent. 

It is said by some that this road cost too much. It has truly cost a large 
amount of money, over 86,600,000. Yet it must be taken into the account 
that the great object in view has been to obtain the most favorable grade pos- 
sible, for a heavy trade one way, and to accomplish this, rivers have been 
bridged, vallies filled up, hills cut down and mountains tunnelled. Tho 
gentlemen in charge have judged wisely that for a heavy trade, a good road 
was necessary, and they have made such a road— notwithstanding the nai- 
uml difUculties, the unceasing opposition, and tho general depression of 
business operations for several years past 
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There are three tuanels on this road, one 962 feet, one of 1,600 feet abd 
one of 1,932 feet in length, by the last of which a bend in the river is cat 
off and the distance of several miles saved. The paange through thii 
splendid tunnel and over the river, on a beautiful curved stone bridge, as the 
train emerges from total darkness at great velocity, is truly grand ; and iii> 
deed the beautiful and highly cultivated valley of the Schuylkill nearly the 
whole distance to Potts ville, and the great variety of beautiful scenery cuh 
stantly presenting itself to view when approaching the coal region is eieil> 
ing beyond description. The passage of boats on the canal, loaded with 
coal, in one direction, at three miles an hour, while the cars are going il 
the rate of 20 miles in another ; the assembling of cars loaded with coal, oa 
the railroad from difierent directions ; and the puffing of half a dozen loeiK 
motives, waiting with long trains of cars attached, for the arrival of the cq» 
train ; the delightful and bold scenery breaking upon the view as the tndn 
winds among the hills, and the flourishing busy village of Pottsville^ all 
tend to render this one of the most delightful excursions that can be enjoyed 
in the vicinity of Philadelphia ; and a little effort and management and per* 
severance are only necessary, to render it one of the most frequented by the 
lovers of nature and the country — until the vicinity of the railroad beeomes 
studded with beautiful country seats. But to effect this the system of ^ fav 
farti^ must be adopted. And here a word to the managers of tbe nid^> 

which, however, we must defer until our next number. 

■ ~^^^^— "^^^^ I 

UNITED STATES NAVY. 

The Army and Navy Chronicle presents the following gloinng picture 
of the condition and mismanagement of the United States ships of war. It . 
cannot be denied that there has been a gross waste of money in this depart* 
ment of our government — especially in the abortive early attempts at steam 
frigates. If the government would contract with individuals or companies 
for the construction of a few steam vessels of the various descriptions desired 
to come up to a certain standard — or not to be taken by the government — 
and then give future contracts to the most successful competitors, we 
will guarantee that as many steam ships, of the most improved construction^ 
as may be desired by the government, will be furnished at three-ibortbs, or 
even two-thirds the cost of those built at the navy yards, where it is well 
loiow that labor does not always produce the greatest effect 

A GALVANIZED STEAMER. 

Besides the sloop of war that has been ordered to be built at the Wash- 
ington navy yard, we understand preparations are making also for building 
an iron man of war steamer. We have not understood what is to be her 
size^ — small, though, we hope. This business of steam men of war is new, 
and our true policy with regard to it is contained in the Spanish refroM^ peco 
a poco, senores. In the building of the Mississippi and Missouri, we have 
overshot the mark ; precisely as we did in laying aown the keels of so many 
74s just after the war. There was the Independence, 74 : she performed 
one short cruise, we think it was ; and to be of any service had to be razeed 
down to a frigate. There is the Washington, 74 ; she has been once to the 
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Mediterranean and back, and she has now to be broken up as not worth re- 
pairing. There is the Franklin, 74 ; she has been one cruise to the Paci- 
fic, and a short time in the Mediterranean. She is hogged, and is now to 
be sent round to Boston, {if the New Yorkers will lei her, for they have been 
making great efibrts to retain her 'there,) to be cut down into a frigate. Then 
there is the Columbus, 74 ; she has also performed but one or two cruises, 
in a life time of twenty odd years, and will, when she returns, perhaps, 
never perform another as a ship of the line. There's the magnificent 120 

Sin ship, the Pennsylvania, rotting at her anchors ; and we have heard 
ubts expressed as to whether she would even now be sea worthy ; at all 
if., events, it is a question which in all probability will never be put to the test, 
^ unless we should have war very speedily. The Ohio has been in the water 
i &r twenty odd years, and has been one cruise. The Delaware is now abroad 
'. and the North Carolina is at New York. Besides these, there are on th*< 
stocks, where they have been kept since the war fever for 74s subsided, thr^ 
Alabama, the Vermont, the Virginia and the New York. Any two of these 
could have performed twice the service that has been required of them all 
put toffether. And so far, we have been quite as unfortunate with steamers. 
The old Fulton got as far once, we believe, as Sandy Hook ; she put back, 
and laid at the navy yard wharf for years, until she was accidently blown 
up. Her modem namesake is an egregious failure, is not seaworthy, and 
will never repay the navy or the country for the consumption of one day's 
fuel. The Mississippi has proved too expensive, and has shown the coun- 
try that " it costs more than it comes to," by a long shot, to keep her at sea ; 
tlierefore, she has been put out of commission and laid up. The Missouri, 
after the same order, has been made the subject of the most silly experiments. 
She abo will teach a similar lesson — that large stefeimers, like large ships. 
are not the thing. We have no colonies abroad at which we can found na- 
val stations, and erect depots and magazmes for the safety in war of our man 
of war steamers on the other side of the globe. If we have them never so 
large, they must always turn homeward for fuel in war. This being the 
case, we want small ones rather than large. The cost and expense of the 
Mississippi and Missouri would build and keep in commission some ten or 
a dozen small ones, of three or four hundred tons each. In peace, each one 
of these would answer all our purposes quite as well as the largest ; and in' 
war, all of them together would be much more efficient and desirable than 
the two large ones. But in expressing our preference for small steamers 
over large ones, we wish distinctly to put in a caveat ac^inst those who have 
been tinkering with the Missouri having anything to do with hull, engines, 
boilers, furnaces, or smoke pipes of the (Jne about to be built. Being of iron, 
too, it is an experiment ; therefore, we repeat, poco a poeo eaballeros. Do 
not let the navy bleed to death with experiments. Let her be of the small- 
est class of war steamers, so if there should be a &ilure about her, or any 
great mistake, or any room for improvement, or any new discoveries which 
may injure her usefulness or render her unserviceable, let the loss fall light- 
ly, where losses have been so frequent and so heavy — ^as Jack would say, 
"^ease them off handsomely." Economy is the word now. It is the only 
thing, and that, too, of the most rigid kind, that can save the navy. As good 
citizens, as friends of the navy, we go for it ; and whatever is at variance 
with it — henceforth, whatever is wasteful or extravagant in naval expendi- 
tures, it shall be our highest duty to expose and rebuke. 

BOSTON AND FrrCIIBUROH RAILROAD. 

ThB fifth important line of railroads, radiating from Boston, it will be 
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seen by the following notice, is in coarse of rapid constructioiL Tfaoa il k 
that the Atlantic cities except New York, are all pushing forward impor- 
tant lines of railroad — opening easy and rapid modes of communicaiioB 
with the interior and with other cities, by which they can compete vaxam- 
fiilly with New York in supplying the country with mercbandize, and 9t 
the same time interrupt our usual supply of produce ; and if we are Mt 
more enterprizing we shall have to send to Boston for our supply of ndlk, 
butter, eggs, etc., as we have already for pork, which can be done in a yeir 
or two with great ease, or as soon as the Long Island railroad shall kft 
completed, which we believe is now in a fiur way to be accomplished. 

Boston has her railroad to Providence in Rhode Island; to ilftoyii 
New York ; to Concord in New Hampshire, and to Portland in Bifebe; 
and now she is pushing /br Burlington in Vermont ; and will reach thoK^ 
too, in less than five years. And adopting the policy of ^ low Cures," bj 
which they are sure to attract the business and travel from a vast extent of 
the most populous and enterprizing portion of the Union. 

Philadelphia, too, has her Columbia railroad and canals to Pittsbarg ; the 
Camden and Amboy road, and connection with the road from Trenton to 
New Bnmswick and New York ; the railroad to Wilmington and Balti- 
more ; her Germantown and Norristown railroad ; and last — ^bot by no 
means least important — ^her Readifig and Pottsville railroad : besidea ha 
numerous canals, by which she is supplied with the necessaries and the hz* 
uries of life at all times, and at mtes more in accordance with the times than 
in New York ; and she can, also, and will furnish large supplies to the in- 
terior, which would be sought for in New York, if her citizens were as well 
accommodated with numerous and rapid modes of communication. 80 abo 
with Baltimore, with less than a third of our population, but double onr fiir 
seeing enterprize and public spirit, she had four important lines of road in 
as many diSeteni directions, all now in successful operation. The distance 
now from Baltimore to Philadelphia is only 6^ to 7 hours ; whereas a Sew 
years ago it was by no means certain how long. 'Tis true, on this road, 
they hold to the absurd high rate of fiire, $4, which should be at once re- 
duced to $3, or even to $2 50. 

The Susquehanna railroad, connecting Baltimore with the Garden of 
Pennsylvania, and opening a direct communication with Phtsbnrg and the 
far west, is an evidence of her enterprize ; and it is to be hoped that it may 
richly repay those who have invested their capital in it 

The railroad to Washington as well as that to Philadelphia, were matters 
of course — works not to be avoided in this go-a-head age — ^yet the people 
of Baltimore are nevertheless entitled to great credit for constructing so good 
a road as that to Washington, at a period when engaged in so many other 
important works of great magnitude. But the eminently great work, un- 
dertaken by Baltimorean enterprize, and at a period, too, when the capaci- 
ty and importance of railroads was but little understood, is the Baltimore 
and Ohio railroad, designed to open a direct and rapid intercourse with the 
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vidlies of the OAio, M,un&svffi and the grttU west ; a work which will in- 
jure a rapid advancement, and prosperity commensurate with the holdaess of 
the undertaking and the indomitable perseverance with which it has been 
prosecuted more than half the distance, and into the immediate vicinity of a 
vast coal and iron region. 

Thus have Baltimore^ Philadelphia and Boston shaken hands with the 

people in all directions, invited them to dinner and treated them to the deli- 

^cacies of their extensive markets — who will of course reciprocate their ci- 

Tilities and send them milk, butter, eggs and bacon in return. While New 

Yorhy the great natural depot for the eggs^ milk and notions of the whole 

^ eountry is resting upon her laurels ! in having 14 miles of Harlem rail- 

} jroad, 45 miles of Long Island railroad, &3 miles of New York and Erie 

railroad and the privilege of using the New Jersey railroads ! ! ! 

Fitchburgh Railroad, — This excellent project, which connects with the 
Fresh Pond railroad, starting from Charlestown, is one of those railroads 
in the State which have asked for no assistance from the legislature, bat has 
been commenced and carried on by the might of its own energy and enter* 
prize. It is now in a condition of great forwardness, and, and will soon be 
finished. The subscriptions to the capital stock have reached (660,000. 
The road will pass through Somerville, Cambridge, Watertown, WaJtham, 
Concord, Groton and Lancaster to Fitchburgh ; and eventually to Keene, 
southern Vermont and lake Champlain. The first OT^ inile8,.«xtending 
from Fresh Pond to Qroton, have been contracted for by Messrs. Belknap, 
Oilmore and Co., who built the railroad from Portsmouth to Pbrdand. 
Seven hundred laborers are now engaged on the line. Five hundred tons 
of iron have been ordered by the Acadia, and the line will be opened to 
Waltham in September, in about four months after commencing opeiatuxis. 



LOCOMOTIVE ENGINES OF 1843, IN COMPARISON WITH THOSE OF 1828. 

It is probably distinctly recollected by our readers that the Liverpool and / 

Manchester railroad company, in April, 1829, ofiTered five hundred pounds 
sterling for a locomotive engine, not to exceed six tons in weight, which 
should haul twenty tons on a level road ten miles an hour ; and an engine 
of this capacity was then unknown in the world. Fifteen years, however, 
have made astonishing changes ; locomotives are now in common use which 
will haul over 500 tons on a level road ten miles an hour. At that period, 
90 feet rise to the mile was considered a serious obstacle, but now 70 to 85 
feet rise to the mile is easily overcome with heavy trains, and with passen- 
ger trains at a speed of 15 to 18 miles an hour. The following statement 
of the performance of the " monocacy*' engine, built by the Newcastle Man- 
u&cturing company, at Newcastle, Delaware, under the direction of An- 
irev) C. Gray J Esq.y exhibits an improvement in railroad machinery truly 
astonishing, and commends highly to railroad companies the engines of that 
establishment 



iM Steeled Journals and Ciilled B6xe$. 

Statement of the performance of the ^ Monocacjf* Engine mtk a train «f 
one hundred loaded coal cars on the Philadelphia^ Reading and Pottt- 
ville railroad.^-April 28/A, 1843. 

The above engine left Pottsville at 6} A. M., and passing six coal^ pas- 
senger and freight trains on the road, arrived at the Falls of SchuylkiU, 86 
miles from Pottsville, and 6 from Richmond, at 6 P. M. 

The time actually consumed in running^ was 6 hours and 50 minutes ; or 
at the rate of 12-^^0 miles per hour the whole distance. The train was taken 
up the forty-three feet grade at the Falls in two draHs, assisted by another 
engine, and reached Richmond, 94 miles from PottsviUe, at 7f the same 
evening. 

Nett weight of coal, 335 tons; of can, 205 tons; making the gross wei^ 
of train, not including engine and tender, 540 tons of 52240 lbs. Whole 
length of train, 1250 feet ; amount of freight on coal, $496. 

The above train was fully within the power of the engine ; the latter 
working with great ease during the whole trip. 

The Monocacy is an eight wheel engine, built by the Newcastle Mano&c- 
turing company, Newcastle, Delaware. 

Whole weight of engine, in running order, with water and fuel, 13|^ tons 
-—do,, oil 4 drivers, S\W tons — cylinders 12 by 19 inches. 

G. A. NicoLLs, Supt. Transportation, 



STEELED JOURNALS AND CHILLED BOXES. 

When oa a recent visit to Newcastle, Delaware, a few days since, we 
learned that the use of steeled journals and chilled boxes in railroad machin- 
ery has effected a more important change in the economy, of the few roads 
which have as yet adopted them, than is generally known. When well 
made and properly used, the chilled box and steeled journal axles for pas- 
senger or freight cars, are decidedly preferable to any other form of journal 
or box. They combine strength, entire security, freedom from friction and 
cutting, and durability to such an extent, that on the roads where they are 
used, nothing better is hoped or looked for. Not a drop of oil is necessary, 
a pound or two of palm oil mixed with tallow will be suHlcient for an eight 
wheel car for months. 

On the Newcastle and Frenchtown railroad, where they have used the 
same chilled wheels, steel journals, and chilled boxes for six years, a recent 
inspection of them has shown them to be now as good and perfect as they 
were on the day they were first placed under the cars. The large eight 
whctled freight cars on that road have been running every day since the 
20th March last, and have not cost one cent for unguents of any kind, and 
the df termination of the agent of that road, is to run the same cars until the 
winter, without additional oil or grease. An instance of one of these jour- 
nals an*^! boxes fracturing on this road has not been known. On the Charles- 
ton and IlambuTg railroad, in South Carolina, the same description of boxes 
and journals, as we are informed, are used with equally satisfactory lesoltiL 
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Captain Robert H. Barr, the agent and superintcndant of the Newcastle 
and Frenchtown railroad, has in his possession some interesting hdts in ref- 
erence to the use of these articles which were promised us for publicatioq, 
and lie will be willing at all times, we dare say, to communicate the results 
of his experience to those interested in the management of railroada 

We were also shown a wheel on one of the freight cars, cast with a 
wrought iron ring in the rim, which was broken by accident, and yet it has 
been in constant use for several years, and apparantly as safe as any other 
wheel in the train. This illustrates very clearly the value of wheels cast 
with the wrought iron ring in the rim, and we would recommend those rail- 
road companies, who have never used these very important improvements, 
to adopt them, and to send to A. C. Gray, Esq., for information in relation to 
them, as well as for the work when wanted, as we have good reason to be- 
lieve that it is to be relied on in all respects. 

PROGRESS OF RAILROADS IN EUROPE. 

We give in this number, from the London Morning Chronicle, an inter- 
esting account of the progress of railroads in Germany. The Emperor of 
Russia is also pushing forward his great work from St. Petersburg to Jfds- 
cow, and designs, we doubt not, to continue it to the shore of the Ooapkuisea. 
He has drawn into his service able engineers, machinists and mechanics, 
from this, and we presume also from other countries ; and has borge orders 
for machinery in course of execution, now, both in Philadelphk and Balti- 
more, which are to go out this season. Indeed, but for the foreign onleis 
far locomotives, excavators and other machinery, many of our industrious 
mechanics would be now without imployment. 

We understand that Major Whistler, who has charge of the railroad, is 
highly esteemed by those in whose service he is now engaged ; and also 
that Mr. Joseph Harrison, of Philadelphia, and Mr. Thomas Winaqii| son 
ct Ross Winans, Esq., of Baltimore, both of whom have gone out to su- 
perintend the erection of large machine shops, under the patronage, and at 
the expense of the government, are well satisfied with the reception they 
have met with. 

Thus it will be seen that the monarchical governments of Europe ivif 
appreciate the vast importance of railroads as a means of controlling the 
people ; but if we are not mistaken, railroads are the precursors of liberty 
and eqvlity to the feaple everywhere. Intelligence leads directly to liberty 
and equality, and railroads cause the ^' schoolmaster to be abroad." 



MISSING NUMBERS OF THE JOURNAL. 

If any subscriber to the Journal desires to supply missing numbers to any 
^ume since July, 1838, they are requested to give early notice, that they 
may, if possible, be supplied now when we have some odd and surplus num- 
iMnon hand. 
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EXTRAORDINART PHENOMENON. 

A singfular discovery was recently made in the office of tli0 ltAif-»mii 
Journal and Mechanics Magazine, when its former editor and fi>iinder re- 
turned to his old station, afler a long disconnection from it On looking about 
the office he discovered that one very important hook, the Ledger, was out 
of its place. It was replaced on the shelf, where it belongs, but, singukr 
ns it may appear, whenever he returned to the office, after a short absence^ 
the Ledger was out of its place, which induced an investigation into the cause 
of the occurrence. After dilligent search, and due deliberation, we were kd 
to the conclusion that this singular phenomenon — if it is singular in pub- 
lishing offices — can only be accounted fer in the following way. On turn- 
ing over the leaves, he discovered that on one side of the page there were 
numerous entries, thus — A. B., Dr, £1 — C. D., Dr. £2 — and E. F., £3^-- 
and so on through the alphabet ; whereas, in very many cases — guile too 
many for the interest of trie editors — there was no corresponding entry on 
the opposite sido, and on adding up the two columns, he found a difTercnce 
of £500 or £600 in (the weight of) the two sides of the Ledger ; thus ac- 
counting, in a very natural way, for the uneasiness of the-— ISdi^or^, if not 
of thc^ — Lcdirer. We shall be gratified to learn if any similar occurrence, 
from like, ca'ise, has ever been heard of If there has been a solitary in- 
stance, it should be put on record for the benefit of future historians. And 
it is not, for a moment, doubted but that those, opposite to whose names these 
blanks occur, will immediately have them filled, so as to enable us to deter- 
mine the cause of so singular an occurrence ; and we would suggest the 
propriety of an experiment by which the ballancc may be throim on the 
other side* that we may be able to ascertain whether it will cause a simikr 
tendency m the book to be out of place. Should it, fortunately for the Jo1l^ 
nal, for once get on the other side, and produce a similar propensity in dar 
book, we will go security that the Editors will never complain — though, tt 
in duty bound, they will certainly record a phenomenon so singular. 

D^^ And now, my dear sir, we ask your hearty co-operation in the good cause. We aak yon torc^ 
comacadtha RAILROAD JOURNAL to others, as well as to take it yourself, and to remit tht 
amoant of thrir subscription with your own. We think it should be taken by Stockholders cencnt 
ly, and especially by Railroad Companies — sevenU copies for each, to distribute amon^ those in their 
rmplnj- nnd that Railroad Companies should Advertise on its cover, that it may b^ sought (or by Ira* 
velien and others, and thiiJ« diffnw more |;eneraliy, correct infonnaiion in relation to the chancier of 
Raiboad Stocks as an invefttment If the different Railroad Companies in the United States would 
tako S«e or ten copien each, and advertise their rates of fare, at flO a year, the circulation of the Jour 
qnl wonM »oon reach 5 or 6.000 copies, and be the means of disseminating widely, information exhib- 
M^l the succevi of railroads in this country and in Enrope, which now seldom reaches the people. 
And it is for tlie interest of every Road, and every tSlnckholder, and every Enfrinecr, to have the sub- 
ject bolter nndprstood. We therefore request yon to give us the benefit of your influence in extending 
the cirenlalion of the Journal, and we pledge ourselves to labor diligently in the cause. 

The EDITORS. 
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The South Carolina canal and railroaa company being hereafter merged 
in the Louisville, Charleston and Cincinnati railroad company, the present 
report is intended to give a general view of the aflairs from the first organi- 
zation of the corporation. A highly interesting history of the undertaking 
we have already extracted in a previous number. 

This report by Mr. Tristram Tupper, late President, shows that great ad- 
vances have been made in economy and good management, and throughout 
the zeal and &ithfuhiess of this gentleman to his duties are well displayed. 

But while admiring the industry with which the materials of the report 
lunre been collected we cannot but regret that the truth of certain statements 
in the preface had not been more fully investigated before publication. In en- 
deavoring to exalt the value of the stock passing into the hands of the Louis- 
ville Cincinnati and Charleston railroad company, Mr. Tupper takes the 
opportunity of stating that the stocks of but four railroads in the United 
States are above par, while all others are atj or far below par. The state- 
ment is not only literally untrue, but is calculated to produce a bad effect 
upon this species of investment. We have no doubt that such a result was 
hx from the mind of the writer, but still he should have been careful not 
to decry all other works in praising his own. 

REPORT. 

To the Stockholders of the South Carolina Canal and Railroad Company : 
In accordance with the general usage of this company, and in conformity 
with one of its rules, a statement of its afiairs, as made up by the secretary 
and treasurer, is herewith presented, showing the gross mcome of the half 
year, ending the 31st December, 1842, to be 8182,078 05 

And the expenditure for the same time, for improvement and 
repairs, 110,065 22 

Leaving a nett income of 872,502 63 

Being over the rate of 7^ per cent, on the capital of 82,000,000 ; and 

showing a gain over the same months of last year, 828,519 89 

In larger receipts, 818,929 22 

^ And smaller expenditure, 9,590 67 

I'l-, This encouragincf resuh has been presented in each of our semi-annual 
^M|lintB fin the li^ uree half years, eyhibiting a gradual improvement in the 
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condition of the company ; and it will be our duty to show in the present 
report, how our contracts and engagements might have been made to pro- 
duce the company a much larger nett income, without materially afiecting 
its general arrangements. 
Since the 1st of July, the company have reduced its indebtedness 8i2.- 

5d2 8a 

From amount then due, 8212,67B 68 

To amount now due, 140,083 05 

The only remaining debt of the company, (except for incidental expenses 
for which we have cash in hand,) is $100,000 to the State of South Caro- 
lina, with interest, 853,253, payable in 1847. 

The accounts thus show a surplus of over $13,000, from which a divi- 
dend might be safely made of one-half per cent., but we believe it more ad- 
visable to retain it until July, when a full dividend of at least 3^ per cent 
can be made. 

Since the 30th June, 1839, the balance due by this company, over its as- 
sets, have been reduced from the nett income, 8355,121 57 
The amount at that time, $495,159 62 
And at this time, 140,038 05 
embracing the amount borrowed from the Louisville, Cincinnati and Charles- 
ton railroad company, to complete the improvements of our road to that 
date, 8^182 10 
With interest since credited, 39,914 14 

Making amount paid that company in full, ' $372,096 21 

This fund would have paid dividends to the amount of 18|\ per cent, if 
not applied to the payment of debts, or about 5^ per cent, per annum, dur- 
ing a period of the most depressed state of trade, perhaps ever known. 

And whatever may be the state of trade for the future, it is believed that 
the low amount to which the expenses of our road is reduced, (compared 
with former years.) will enable it to produce a handsome profit to the stock- 
holders. 

In my July report, it was stated that " the current half year will, no doubt, 
on both roads, furnish a nett income of not far from $100,000." It appears 
that the amount realized is $101,600 37. It was also stated, that at least 60 
setts of chilled wheels and axles, with steel journals and chilled boxes, would 
be made in the work shops during the ensuing six months, and that the plat- 
form cars would be increased to 30 on eight wheels — 63 setts of the wheels 
shave been cast and fitted to axles, and the 30 platform cars completed, which 
aid much in the transportation of cotton. 

The report of the supcrintcndanl of the road, (Mr. Lythffoe,) will show 
the progress and improvement of his department — and by me contracts he 
has made for the ensuing year, the amount of wages will be further reduced, 
notwithstanding there has been lo this time a gradual reduction for the last 
six years in this item of our expenses. 

There is strong reason to believe that the effort made to preserve the tim- 
ber for repairing the road, by Earleizing it, will contribute much in lessen- 
ing the consumption of this article, which is now less than half the amount 
used four years ago. 

About tour miles of road, at different points, have been laid with this pre- 
pared timber, besides seveml turnouts, without any additional expense in the 
road department ; as we stated in our last report, the inferior sap-timber used 
is obtained for enough less than the heart-timber, to defray the expense of 
£arleizing — and so soon as the test going on in Sixtii street, Philadelphkf. 
(of inferior hemlock laid down in 1^9,) is rendered sufficiently satisfiictorf 
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to warrant it, the whole road could be relaid with mineralized timber as fast 
as that now in the road is required to be removed, which may be done with 
diminished expenditure each successive year. 

The report of the master of machinery shows the condition of that depart- 
ment, and the progress of improvement there ; the economy in the work 
shops, for the lasttw^o years, is particularly interesting, and should be very 
gratifying to all who have a knowledge of it. We have in many things 
surpassed all similar establishments ; our success in making such machinery 
as is required, particularly wheels, axles and boxes, and preserving them 
from wear while running, has exceeded all precedent, and will be a saving 
to the company of at least twenty thousand dollars per year in the machine- 
ry department 

Since the 1st of July, wo have had cast 254 chilled wheels of the same 
quality commenced twenty -two months since, of which not one has yet failed, 
which, with the axles, having steeled journals, and chilled boxes, cost but 
one-half the price of any ever obtained from abroad ; these are also used in 
the place of, and are much more durable than the wheels with wrought iron 
'tires fitted with brass boxes, which have cost more than four times as much 
as the^e made here, of condemned materials. Their being fitted for the use 
of tallow, instead of oil, is a saving of nearly the whole cost of the latter, 
which, when used on the train, was applied every ten miles run, while with 
the new arrangement, where the boxes are well fitted, (after the first few 
trips, which wear the parts smooth,) there is little or no consumption of the 
tallow. In fact, the passenger trains, which have been particularly watched 
to ascertain the result, have dot consumed as large an amount in tallow in 
twelve months as formerlly was applied in oil in two trips. Oil is now only 
used in the work shops, and on such parts of the engmes and cars as are 
not fitted for tallow. 

The cost of oil and tallow purchased annually has been reduced from 
86,500 worth in 1837 to 92,000 in the kist year, and the number of trips 
much increased since the former period. 

The engines built in our shops are more simply constructed, and conse- 
quently require less repairs than any we have had from Europe or the north- 
ern States. There is one now nearly finished, which, it is believed, will be 
capable of a greater performance than any one now on the road. 

The position of our shops has given the master of machinery a greater 
opportunity to improve upon the locomotive engine, than perhaps any other 
machinist Having been at the end of one of the longest roads a greater 
length of time, where he has seen every engine go out and come in, and 
obliged to correct their defects, and cannot have avoided discovering any dis- 
proportion of their parts, or any unsuitableness of the materials used in their 
construction, and must have acquired the best mode of adjusting and renew- 
ing these imperfections. 

These views will be fully confirmed by reference to the general statement, 
showing the expenditure for the last seven years, where it will be seen that 
the annual cost of machinery and materials have been reduced since 1837 
from about $90,000 in that year to $22,250 

A saving in this department of $67,750 

with only $6,000 increase of the work shop wages, when it must be recol- 
lected that the former year commenced with as great a number of engines 
as the last. 

The extent of our work shops, although the buildings are inferior, and 
the perfection of the preparations there for carrying on the work, is produc- 
ing an immense saving to the company, and these works are daily improy- 
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mg by setting up additional apparatus and machinery for facilitating the bm- 
iness of building and repairing engines and cars. 

This economy has gone through the whole business of the company, as 
will be seen by the same general statement 

The aggregate of all the items of expenditure, except land, new iron and 
embankment, in the year 1837, was about $377^ 

and the same items in 1842, 326,700 

Showing this difierence •151,900 

in £ivor of the last year, with nearly double the busin9ss on the road. 

This will be more satisfactorily explained by another statement, giring 
the cost of the miles run each year. 

In 1837, 172,456 mil6s--9377,148 54 expenditure ; 92 12} cost per 
mile. 

In 1842, 299,744 miles— $225,742 62 expenditure ; 72 cents coat per 
mile. 

It is proper here to admit that this ffreat difierence is not all obtained hj 
economy, a considerable part of it is from the fact that many of the articles 
used are now purchased at a much lower price than formerly, and some part 
of the outlay m 1837, was for improvements not requiring to be repeated 
each year. These we will assume would have amounted to 96<^000^ or 
one-third the diflerence stated above. Such is the present condition of the 
property belonging to the South Carolina canal and railroad company, that 
It is now fully worth its cost to the Louisville, Cinciimati and <5hailestoa 
railroad company, $125 per share, and including interest since purchased, 
$150 per share — and by allowing the purchasers of the stock to assume the 
debts of the Louisville Cinciimati and Charleston railroad company in part 
payment, for which this stock is liable, believe it might be disposed of at the 
above rate — or the whole property in the name of the South Carolina canal 
and roailroad company might be leased or ^ farmed out," agreeably to the 
provisions in the charter, (by giving all its privileges,) at the rate of ten per 
cent per annum on the capital of two millions, for ten years, payable moral- 
ly in advance. The property to be preserved in its present good condition, 
and the transportation on the Columoia road, performed and charged at the 
same rate per mile that it should cost on the main road. The lessee to have 
the right, and be required to pay the interest on the debt of the Louisville, 
Cincinnati and Charleston railroad company, on account of the rent, as it is 
required by an act of the legislature, that the interest on the Sterling bonds 
be paid from the income of the South Carolina canal and railroad company. 

More than a year since our attention was excited by the excavating ma- 
chine employed at Fort Green, Brooklyn. We paid it several visits, and 
were highly gpratificd with its performance, but from not knowing who the 
proprietors were, we were unable to afford any satisfactory information as 
to the details of the machinery, or the cost of operating it We at lost found 
a very good and tolerably complete notice which was published in the num- 
ber for March, 1842, p. 177. 

The following description, together with an account of previous patents, 
for similar purposes, is from the London Journal of Arts and Sciences. We 
are indebted to Messrs. E^wick & Harrison for the English cut which 
accompanied this article. 

It must be recollected that this is the first excavating machine which has 
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ever gone into successflil operation — in this country at least. Much interest 
is feh in it, and we have heard many inquiries in regard to the cost of work- 
ing, and the circumstances of ground favorahle for its use. From the want 
of notice on the part of the proprietors, we have never succeeded in ohtain- 
ing this, though we have at times taken much pains to gather the desired in- 
formation. Their own advantage should prompt them to give publicity to 
everything concerning the machine. 

HAOHmERY FOR EXCAVATINO, OR CUTTINa, AND REMOVING EARTH. 

Many have been the attempts to supersede, by means of machinery, the 
use of nand labor in the tedious and laborious operations of cutting and re- 
moving earth, for leveling inequalities of the surface, forming canals and 
docks, and clearing the beds of rivers. These mechanictd contrivances have 
necessarily partaken of the same general features, viz., moving peckers and 
shovels, or scoops, constructed and arranged in various ways, and actuated 
by wheels and levers, in a variety of forms and combinations, from the sim- 
ple and well known dredging apparatus, commonly worked in our harbors 
and rivers, to the elaborate and gigantic new American excavator, which, 
under the absurd cognomen of the '' Yankee Geologist," has been proclaim- 
ed to the worJd as capable of removing mountains. 

Without intending, in the slightest degree, to detract from the merits of 
this American invention, which we hear from disinterested parties, who have 
witnessed its performance, to be one of paramount importance and ^'ast ca- 
pability, we think it necessary, in order to qualify the extravagant statements 
given m some of the periodicals of the day, both foreign and English, re- 
specting its astonishing powers, to state what are the leading points on which 
its claims to novelty are founded. 

In order to show this more clearly, it will be desirable to mention, in a 
brief way, the objects and features oi the several machines for exca\'ating 
and removing earth, which have been the subjects of patents within the last 
twenty years. The first of these we find to be the invention of George V. 
Palmer, of Worcester — a machine to cut and excavate earth, grant^ 8th 
June, 1830. This machine is mounted upon wheels, intended to advance 
upon a temporary railway, laid upon the surface where the excavation is to 
be made, beneath which a hole is aug to commence the operations in. There 
are a number of peckers in front of the machine, which by vibratory action, 
dig into, and thereby break up the earth. A consecutive series of buckets, 
connected by an endless chain, are brought down into the disturbed and 
broken ground, and scrape up the soil, stones, etc., which are carried aw^ay 
up an inclined plane, in the manner of the ordinary dredging apparatus. 
The machinery is worked by a winch and toothed gear, and advances upon 
its railway as the earth is broken and removed. — See vol. vii, page 314, of 
our second series. 

Mr. G. V. Palmer, of Worcester, had a second patent granted, 24th Jan- 
uary, 1832, for improvements in machinery or apparatus for excavating, and 
which he called an excavating and self-loading cart. This contrivance much 
resembled an ordinary cart upon two wheels, dra^^Ti by horses. Under the 
cart were placed the cuttine^, or excavating, instruments, formed something 
like the share and breast of a plough, which excavators were capable of be- 
ing lowered, so as to take into the ground and break up the soil to any re- 
quired depth, as it advanced ; or they might be drawn up out of operation, 
in order to allow of the cart travelling on ordinary roads, when proceeding^ 
to, or returning from, its work. The running wheels of the cart were brooc^ 
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and their felloes hollow, and in these hollows were transverse partitions, 
formed by plates, which constituted the bucket wheels. On the cart advanc- 
ing*, the ploughs, or cutters, penetrated into and broke up the ground, and 
turned the soil sideways into the buckets of the running wheels, which, as 
they revolved, raised the soil, and, in turning ovef, let it &11 on to inclined 
edges, by which it was conducted into the cart — See voL i, page 278, con- 
joined series. 

In December, 1833, a patent was granted to Mr. Thoa AfBeck, of Dum- 
fries, for his invention of improvements in the means and machinery for 
deepening and excavating the beds of rivers, removing sand banks, bars and 
other obstructions to navigation. This, however, consisted merely of ap- 

Saratus, which, when agitated bv the rolling waves, or rise and &11 of rivers, 
isturbed and broke up the mud, sand or gravel, for the purpose of enabling 
it to be washed away by strong currents, or freshets. — See voL iv, page 273, 
conjoined series. 

An apparatus to facilitate and improve the excavation of ground, and the 
formation of embankments, inventea by Mr. William Brunton, engineer, of 
London, was made the subject of a patent, dated 2d November, 1838. A 
part of this invention was a series of hook-shaped cutters, fixed in a frame, 
one in advance of another, and which, being connected to machinery, were 
forcibly projected into the ground, and made to plough it up in grooves ; each 
cutter, as it advanced, cutting and preparing the way for the next cutter in 
succession. The other parts of the invention appliea to the arrangement of 
stages, and the order in which a series of workmen were to dig and remove 
the soil. Also, the manner of depositing soil for the formation of embank- 
ments ; compressing it to give solidity ; and conducting the earth- wagons, 
upon tram-ways, by endless ropes. — See vol. xvii, p. 284, conjoined series. 

Mons. L. J. A. Kamel, a foreigner, obtained a patent in England, dated 
19th March, 1838, for his invention of improvements in machinery for ex- 
cavating and embanking earth, for the construction of railways, and other 
works. The specification of this patent does not set out in very clear terms 
what are the features of novelty proposed, but speaks of the " system of a 
lever." As far as we can understand the subject, it seems to be merely the 
adaptation of a long lever as a crane, which works vertically, to raise loads 
of earth in a box, in place of employing hand barrows, passing up inclined 
planes, or of pitching the earth from stage to stage by hand-labor. This 
lever is mounted upon a platform, with running wheels, for the convenience 
of passing it from place to place, upon a railway ; and the lever, to one end 
of which the loaded box is attached, is worked by a cord, or chain, connect- 
ed to the other end, and to a winding dnuii, or barrel, and windlass: and 
when the load of soil is conducted to the place of deposite, it is let fall into 
a cart, by opening the bottom of the box. 

An invention of certain improved machinery for cutting and removing 
earth, was communicated to Mr. William Newton, of Chancery Lane, by 
a foreigner, for the purpose of obtaining a patent, which was granted on the 
27th March, 1830. This invention is a peculiar arrangement and construc- 
tion of apparatus, mounted in a carriage upon a temporary railway, in which' 
a series of rotary cutters, or peckers, working in inclined positions, are made' 
to break the ground below, at an angle of about forty-five degrees, as the 
carriage proceeds ; and also to throw the earth, thus broken, into a consecu- 
tive series of buckets, attached to an endless chain, which, by travelling" ver- 
tically, takes up the broken earth to the top of the excavation, and delivers 
it into a series of troughs above, which troughs, by mo\ing in a transverse 
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direction, carry away the earth and deposite it in carts, or otherwise, as con- 
venience may require. — See vol. xvi, page 57, conjoined series. 

Mr. W. Scamp, of Woolwich, obtained a patent, dated February, 1841, 
for an application of machinery to steam vessels, for the removal of sand, 
mud, soil and other matters, from the sea, rivers, docks, harbors and other 
bodies of water. This invention consists merely of a barrel, studded all 
over with spikes, "which, being mounted upon an axlo, was suspended by 
lever arms from the vessel, and, on being lowered down to the bed, or bot- 
tom of the river, the barrel was made to revolve, as the vessel advanced, by 
a travelling endless chain, extending from a pulley, or spur wheel, on the 
axle of the propelling wheels \ or, by other rotary means, to a pulley on the 
axle of the barrel, so as to cause the mud, sand, and other materials on the 
bottom, to be disturbed, or broken up, by the spikes, and on mixing with the 
water, to be carried away by the current 

These are all the schemes which have been proposed and brouc^ht before 
the public, under the protection of letters patent in England, withm the last 
twenty years, until the introduction of the American mvention above allu- 
ded to. 

This machine, which we are not permitted at present to lay before our 
readers in all its details, consists of a horizontal platform, mounted upon 
wheels, carrying a strong jib-crane, and also a steam engine. From the end 
of this jib-crane, the excavating tool, or cutter, is suspended by chains and 
pulleys, which allow of its swmging in a forward direction ; and the back 
part of the tool, or cutter, is attach^ to a rod, or beam, sliding on rollers, 
which being acted upon by chains and toothed wheels, in communication 
with the steam engine, causes the cutter to be projected, with great force, 
against the earth required to be broken up. 

The mechanism and the suspending chains, connected with the steam en- 
gine, and with the projecting rod, or beam, aflTords the means of regulating 
and determining the course m which the cutting tool shall move forward ; 
and by means of a small hand lever, a workman, standing upon the platform, 
is enabled to direct the advancing cutter through the ground, in a horizontal 
line, or through any inclined or curved course, up to a perpendicular ; the 
movements of the pendulous chains determining the course of the cutter, 
while the sliding beam projects it forward. 

The excavating tool is formed as a scoop, with strong tangs, or teeth, in 
front, to break the earth as it enters, and a sharp cutting edge to take up the 
broken fragments. 

The machine having been moved upon its railway to the place where it 
is required to excavate, the platform is then made fast, pro tem., in that situ- 
ation, and the steam power of the engine brought to act upon the mechanism, 
by sliding clutches, or other contrivances. The pendant tool, or excavator, 
is then forced forward by chains, connected to the projecting beam, and pass- 
ed round a rotary drum, driven by gear from the engine ; and at the same 
time, the pendant chain is drawn up, or let out, as may be necessary, to al- 
low the excavator to advance in the required course. When the projecting 
beam has carried the excavating tool forward to its extrnt of action, in a hor- 
izontal cut, the suspending chain, from the crane-jib, will raise the loaded 
scoop, (or the projecting and raising of the scoop may be simultaneous, as 
the workmen shall direct,) which loaded scoop when brought to its hignest 
position, may be conducted to one side of the excavation by the swinging jib, 
and the contents let fall into a cart, by opening the back of the scoop ; all 
which operations are effected through tne agency and power of the steam 
engine, under the dir^tion and reguhting hand of the workman. 
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It Is only necessary further to say, that by turning the jib of the crane to 
the right or left, the cutting of the earth may be performed at any angle to 
the direction of the machine, and, consequently, to a very consiaerable ex- 
tent — viz., a circuit of forty or fifty feet — without shifting its situation ; but 
when a change of place becomes necessary, the fastenings by which the plat- 
form Avas secured must be withdrawn, and the power of the steam applied to 
move the whole, upon its turning wheels, to the next place where it may be 
required to be made stationary. 

Having given this brief description of the construction and mode of work- 
ing the new American excavating machine, we conclude our present report 
by stating the points of novelty which it may fairly claim over otners that have 
preceded it Firstly, it is locomotive ; its movements, and all its operative 
parts, deriving their powers from the steam engine which it carries. Sec- 
ondly, that the earth is broken up and carried away from the place excavat- 
ed by one instrument, (the scoop,) acting with immense effect, through the 
power and agency of steam. Thirdly, that the cutting may be made with 
equal facility at any inclination to the horizon, and to a great extent around 
the spot on which it is stationed, by the direction of the workman, without 
requiring to be moved from its place. Fourthly, that, by this machine, a 
channel may be cut through a hill, with the proper slopes for its sides, and 
a level base correctly formed, the excavated earth being simultaneously re- 
moved Fifthly, the capability of cutting many feet below the base on which 
the machine runs, by lengthening its chains and guide-beam ; which last fea- 
ture renders it also applicable to working under water, when placed in a 
vessel, for removing sand banks, bars and beds of mud. 

The engine and boiler, by which the various parts of the machine are put 
in operation, are shown at a b — a a is the framework, provided with wheels, 
by means of which the whole apparatus is capable of being moved alone a 
temporary railway, as the machme digs away and removes the earth before 
it The crane-post is shown at b 6, at the upper end of which is placed the 
crane-jib c c, supported by the diagonal beam d d^ which is also used for car- 
rying certain wheel work and apparatus for effecting the required movements 
of the shovel. At each end of the crane are mounted pulhes, over which a 
chain e 6, passes from the shovel, or excavator / and from thence down the 
centre of the crane-post, and under the carrier-pulley ^, to a windlass, or 
capstan, on the axis of which is mounted a large toothed wheel kj taking 
into a pinion upon the main driving-shaft, on which is mounted the fly-wheel 
c. The shovel, or excaA'ator, is connected by swing-joints to the forked aid 
of diagonal arms i i, which are furnished with chains, attached to each end 
thereof. These chains pass once round puUies, mounted upon the axle of 
the toothed wheel k ; and hence, on rotary motion being commimicated to 
the said axle, the diagonal arms i i, and consequently the shovel f, will be 
caused to move upwards or downwards. The end of the shovel is connect- 
ed by hinges to the other parts thereof, and retained in its proper position, 
during the operation of digging, by means of a bolt, or pin, which may be 
withdrawn, by means of suitable apparatus, when the filled shovel is raised 
by the chain e e, and swung round to the required position ; the shovel will 
then tilt over, depositing the excavated earth in a wagon, or other required 
receptacle. 

Upon the axle of the ^ide-pulley, on the top of the crane-post, is a bev- 
eled toothed wheel /, takmg into a similar wheel, mounted upon a diagonal 
shaft m, at the lower end of which is a beveled pinion, taking into another, 
mounted upon the axle of a pinion n, which latter pinion is capable, by means 
of hand-levers, of being shified in and out of geer with the wheel k; by 
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, which aTTangemeiK, the chain e, passing over the guide-pulley, and coniinu- 
nicating lotaiy motion thereto, will cause the pinion I, ana Bhan m, (o revive, 
and thereby, through the intervention of the pinion n, and wheel k, effect the 
lequired mMion of the diagonal arms i i, and flhovel f, the attendant being 
able to arrest the motion thereof at any time, by means of the hand-levers 
connected to the pinion ». 




The horizontal motion, or swinging round, of the crane it effected by means 
of the horse->hoe shaped pulley o o, aJSxed to the crane by cross-rods ; to 
this pulley each end of a chain pp, is fiiatened, which chaJa, having passed 
round the periphery thereof, is conducted downwards, by means of guide- 
pullies, g <i, passing tmce arotmd an axle, driven b^ wheel-work, connected 
to the engine, which wheel-work is capable of bemg shifted in and out of 
ffear with the main shaft, by the attendant, through the intervention of a hand- 
lever ; by this arrangement, the chain ]> p, is put into motion at discretion, 
thereby causing the norse-shoe pulley o o, to revolve, and with it, the crane 
and shovel, or excavator. The macliine is propelled along its temporary 
railway, as the work progresses, by means oi^ a toothed wheel r, afGxed on 
the axle of one pair of running-wheels, and connected to the motion of the 
engine by suitable gearing. 

When the operation of excavation commences, the shovel is caused, (by 
the loosening of the chain e e,) to assume a nearly perpendicular position, 
the teeth thereof being turned towards the earth ; motion then being con^ 
municated to the several parts, by rnenns of their respective trains of wheel- 
work, the chain e e is gradually drawn tight, and wound around the capstaD 
or windlass ; during which operation the arms i i are brought into action, 
forcing the shovel into the ground by the meanx before described ; hence it 
will be perceived that the shovel, or excavator, is operated upon by power 
exerted m two diiectiona. the one through the mediimi of the arms t i, caua* 
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ing it to be thrust into the earth, the other through the medium of the cham 
e c, and its apprndages, causing it to be lifted therefrom ; by which combined 
action, and suitable speeds of driving gear, the shovel will describe a curve 
in ascending, the commencement thereof, being just in front of the machine, 
and the end thereof vertically under the front of the crane-jib. The shovel 
being filled with earth, and raised to this point, is swung round, by means 
of the horse-shoe shaped pulley o ; and the bolt, which secures the ends 
thereof, being withdrawn, the contents will fall into the wagon, or other re- 
quired receptacle ; after which, the crane is again swung round, and the va- 
rious parts put out of gear, when the shovel will descend, in order to operate 
upon the earth as before. 

This peculiar arrangement of apparatus, it will be seen, is applicable only 
to operations performed on land ; but a machine on the same principle, suit- 
ably modified for the intended work, has been constructed for the purpose of 
dredging harbors, deepening rivers, or other such operations, a description 
of which, with a more minute account of the first machine, we shall lay be- 
fore our readers at a future time. 



Railway Speed and Safety. — The following paragraph is from a late 
LfOndon paper : 

" The returns given in the report of the officers of the railway depart- 
ment, board of trade, shows the average speed upon the various lines, ex- 
clusive of stoppage, as follows : London and Birmingham, 5^ miles per 
hour; Great Western, 33 ; Northern and Eastern, 36 ; North Midland, 29: 
Midland Counties, 28 ; Manchester and Birmingham, 25 ; Newcastle anu 
North Shields, 30 ; Chester and Birkenhead, 28 ; and Birmingham and 
Derby, 19. The average speed on the Metropolitan lines, exclusive of stop- 
pages, is about 22 miles an hour. 

^The foregoing returns of speed on the English railways shows an aver- 
age rate exceeding the rates in this country, say 19 to 20 miles per hour. 
On some of our best roads, with the heavy edge rails, we have accomplish- 
ed as high rates of speed, to wit, a mile in a minute, as was once performed 
in England. Our engines have drawn larger loads up higlier grades in 
comparison to their weight. The great difficulty with most of our roads i?, 
that they arc too slightly built, from the dificiency of capital in this country. 
There will be no difficulty with a good road, and none other should be built, 
between this city and Albany, in accomplishing the distance in six hours, 
which is only 25 miles per hour, a speed 33 per cent less than that per- 
formed on the Northern and Eastern railroad. 

Mr. Lang, in a report to the Tendon board of trade, shows by a number 
of facts, "that railways are the safest of all modes of conveyance, and more 
particularly safe than steamboat travelling." From 1st January to 1st July 
1841, only three lost their lives from causes beyond their control The num- 
ber of^ passengers travelling was 9.122,000. The distance travelled, 182,- 
440,000 milos. The number killc-d from caus<s beyond control were one 
to 3,040,606. Only one passenger lost his life for each 60,813,333 miles 
travelled. J. E. B. 

If any one of our readers can make anything out of the following an- 
nouncement, we will cheerfully yield him our editorial pen and scissors, 
and resign. 

Revolving Steamer. — We have unintentionally neglected to speak of a 
model of a vessel, that has been exposed to pufclic inspection at the St. 
Charles Exchange, which has been tne subject of no little speculation. The 
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vessel is composed of a number of air-tight boxes, comiected together by 
hinges, which revolve over two wheels at the extremity of the boat There 
are two sets of the^e boxes, and the engine is to be fixed between them. 
When the machinery is put in motion, the wheels which keep the ^' chain 
of boxes" distended revolve with rapidity, and the boxes of course pass 
around them. At the top of each bqx is a fixed paddle intended to take 
hold upon the water as it revolves. By this contrivance it is thought by the 
inventor that the vessel will be propelled with nearly the same velocity 
through the water as it has no water to displace by pressing^ through it, but 
roll over its surface. The revolving boxes, air tight, are m feet tlie vessel 
itself — New Orleans Bee. 

Electro-Magnetid Telegraph. — We are gratified to state that the board 
of d\|rectors of the Baltimore and Ohio railroad company has given permis- 
sion to Professor Morse to use the track of the Washington road for the pur- 
pose of carrying out the intentions of the act of Congress in reference to his 
unportant invention of the electro-magnetic telegraph. One s^tion of the 
telegraph will be at some appropriate place in the city of Washington, and 
the other in the city of Baltimore, and the communication between them will 
be effected by properly prepared wires laid along the line of the railroad. 
The object of this arrangement is to prove what Professor Morse has al- 
ready most satisfactorily shown on a less extended scale, that the lengh of 
the line of communication presents no obstacle whatever to the instant trans- 
mission of intelligence between the two extremes, either by day or night. 
We predict for this ardent votary of science the triumphant success that he 
so well merits. — Baltimore American. 



Ballooning the Atlantic. — Mr. J. Wise, the celebrated balloonist, gives 
notice to all the world, that he will very shortly make an serial trip with his 
balloon across the Atlantic. He thus concludes his communication : 

The balloon is to be 100 feet in diameter, which will give a nett ascend- 
ing power of %»,000 pounds, being amply sufficient to make every thing 
safe and comfortable. A seaworthy boat is to be used for the car, which is 
to be depended on, in case the balloon should happen to fall in accomplishing 
the voyage. The boat would also be calculated upon in case the regular cur- 
rent 01 wind should be diverted from the course by the influence of the ocean, 
or through other causes. The crew to consist of three persons, viz : an 
iCronaut, a Navigator, and a Scientific Landsman. 

Therefore, the people of Europe, Africa, Asia, and all other parts, on the 
ocean or elsewhere, who have never seen a balloon, will bear in mind, that 
it is a large globe made of cloth, ensconced in a nett work, with a sloop 
hanging underneath it, containing the " latest ne^\'S from the United States," 
with the crew of the world's obedient servant. John Wise. 

Lancaster, Pa.j JuneSth, 1842., 

kite's patent safety beam. 

We have frequently noticed this truly valuable railroad invention. It is 
simple, cheap and effectual, while there is no other method of accomplishing 
the same end. Our attention has recently been drawn to other benefits be- 
sides safety to the traveller, which may be derived from a use of Mr. Kite's 
invention— we mean saving of time to the passenger,, and of money to the 
railroad company. We have recently had some experience upon this point. 
On the Long .Island railroad, over which we pass six tiroes a week, a num- 
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ber of axles have been broken in the last six months — the cold weather of 
February was particularly fruitful in such accidents. On one of these oc- 
casions, the whole train was detained by the axle breaking under the tender ; 
and before any advance could be made, the tender had to be removed and 
another furnished. The whole delay occupied about two hours. Now two 
hours for two hundred passengers, makes four hundred hours lost, or fortp 
days, of ten working hours each— worth to a mere day laborer forty dollars, 
or enough to pay for the construction of a safety beam to every tender used 
on the road. 

If Kite's safety beam had been used, no delay would have taken place, 
and few, if am.y of the passengers would have ever known of the accident ! 
On several other occasions we have noticed, that the destruction of on% axle 
involved that of several others, generally of all the wheels attacked to them, 
and always of more or less of the track. Now the damage in each instance 
— Cleaving out of the account the injury to the cars and freight, sometimes 
a very serious one — would in no case be less than fifty dollars. We have 
thus the loss of forty or fifly dollars worth of time to the passengers, and of 
fifty dollars worth of damage to the company — al\%'ays one or the other, and 
sometimes both at the same time— cmd all for want of this simple and eco- 
nomical preventive. These instances, we believe, are by no means rare on 
other roads ; we only mention these as coming under our immediate obser- 
vation. The company in question have, we understand, a few of these beams 
in use, and, so far as we have seen, no accident has ever happened to them ; 
they, therefore, have an inducement to the emplo3rment of Mr. Kite's inven- 
tion, which others have not 

Until something better can be devised, we shall continue to*insist upon the 
necessity of employing Kite's safty beam. 



For the American Railroad Jonma], and Mechanic!* Ma{azine. 

NOTES ON PRACTICAL ENGINEERING. — NO. 1. 

Cubical Qruintities, 

It is probable that all Engineers have, at difiTerent periods of their prac- 
tice, devoted much time and attention to various methods of calculating cu- 
bical quantities. Innumerable tables have been formed and some few print- 
ed, but the writer is not aware that any tables of a general character have 
been published, except those of Mr. E. F. Johnson. 

These tables give the cubic yards for 10 feet in length of pyramids, frus- 
trums of pyramids and triangular prisms with slopes of -^j 1, 1^ and 2 to I 
when the depths at the ends are knowTi. Also the cubic yards in rectangu- 
lar prisms 10 fort wide, and, as in the other solids, 10 feet long. The cal- 
culations are made for depths from -2 to 54 feet, the common difi^erence be- 
ing -2 and the column of depths headed D+d represents the sum of the 
depths at the two ends. 
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Table I. 
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Mr. Hughes' investigations led him to conclude that little aid could be de- 
rived from the use of tables, though he refers exclusively to even cutting. 
Take, for example, the following : width of base 20 feet, slope 1^ to 1, 
heights or depths 6 and 4 feet, length 100 feet ; required the cubic content 
From a table of even cutting or embankment we find ^(D+d)=5 feet= 
609-2 c. yds. per ch. and adding the correction for D — d=2 feet =« 1-8 per 
table I, we have 609-2+1 8 611 c. yds. the true content. Or, if we 
take the average of the quantities due to depths of 6 and 4 feet, we have 
-J{644-4+3851) =614-7 and deducting (twice the quantity in table I due to 
D — d«=2»B)3-7 we have, as before, 511 c. yds. per ch. 

Mr. Hughes prefers calculating each area ; but it is only &ir to observe 
that he takes a quarter of a mile at a time when the ground slopes evenly, 
whereas the custom in this conntry is, to take a level every chain for the 
roughest estimates, which of course renders the correction for longitudinal 
slopes less important He does not even allude to the transverse slope. 

Since reading Mr. Hughes' paper, the writer has seen in manuscript 
these same formulas accompanying very extensive tables for difierent bases, 
slopes and depths, taking also into account the transverse slope, which is in 
fact the great difficulty. These tables were made by Mr. Lewis of Phila- 
delphia ; they are preceded by a thorough investigation into and complete 
demonstrations of the accuracy of the principles on which they are formed 
and have been partially in use for many years. The corrections for the 
longitudinal slope in even cutting are taken from tables similar to table I in 
this paper, and the effects of the transverse slopes are determined in a man- 
ner entirely different from that adopted by Mr. Johnson. But, as Mr. Lewis* 
treatise and tables have not been published, the writer does not feel at liber- 
ty to state more, than these and those of Mr. Johnson are the only papers in 
which he has seen a general as well as scientific examination into the meas- 
urement of cubical quantities for canals, railways, etc., with the requisite 
tables for practice. 

When the ground slopes transversely it becomes necessary to cut it up 
Into the solids at the heads of the columns of Mr. Johnson's tables in the ac- 
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comptnying extract* The central or rectangular portions may be, in all 
cases, taken from tables so easily formed as to require no illustration or they 
may be calculated with great rapidity from the column of " Rectangulat 
Prisms." When the ratios of D to d in thie side pieces are not to be found 
in the table then the quantity opposite D+d may be taken from the column 
of " Triangular Prisms," and half the correction due to D-— d in table I be- 
ing added, the sum will give the correct content. Half the correction only 
is added, because table I is calculated for both sides. 

Suppose D«6 and d=»4, slopes 1 J- to 1 then, the ratio being m the table 
we find at once the content for one side piece or frustrum==703 c. yds. per 
100 feet But if D'=«6-4 and dz:= 36 then take D+d from the column of 
prisms =694 and add from table I, J(D— -d) = l-8 c. yds. and we have 
60-4+l'8=71'2 c. yds. per ch., the true content 

In this case D and d represent the mean depths at the ends, and another 
correction is required for the transverse slope, which is explained at length 
by Mr. Johnson, to which the writer has nothing to add, the only modifica* 
tion he has ventured to suggest being the additional table to give the contents 
of frustrums of pyramids by means of the difference in place of the ratio 
of their depths. In another number some views will be offered on approx- 
imate methods for preliminary surveys. 

New York, July, 1843. W. R. C. 

The pressure of other matter has compelled us to defer to the present 

number the conclusion of the excellent article on iron manufacture. It 

should have appeared in the last number, but its interest will not have suf- 
fered by the delay. 

PRACTICAL REMARKS ON BLAST FURNACES. — BY GEORGE THOMTSON, ESQ., 

KINING ENGINEER. 

[ Continued from page 204. ] 

These general facts seem to contradict the opinion, that the whole ration- 
ale of the effect of the hot blast is nterely a decrease in the density of the 
blast, because, with the inferior material, which requires with cold blast the 
greatest density, the hot blast has the greatest and best effect. 

Those who are acquainted with cold blast working, know that most ma- 
terials work best with what is technically called a " snuff" at the tweres ; 
and to form this it is usual to blow a few inches below the surface of the 
scoria, which floats on the iron in the hearth. The " snuff" is a kind of 
arched tube formed by the cinder at the end of twere in the inside of fur- 
nace, and through which the blast passes. Now it appears to me that this 
natural muzzle of cinder has a great deal to do in diffusing the blast in con- 
tact with the material ; and, mark that those materials which, from inferior- 
ity, required blast of the greatest density, gave the greatest trouble at the 
tweres, and presented practical difficulties in the '^ snuffing," which required 
a great pressure mechanically to overcome, and clear away for the passage 
of the blast upwards ; for such materials, from what cause I know not, al- 
ways work with great uncertainty at the tweres — sometimes having a ten- 
dency to stop up entirely, at others not snuffing at all. 

If this practical difficulty could be avoided, perhaps the bad material 
might give a better result with a soft blast than we foimd it to do. 

* Bm pace 209. 
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As regards the blast's density, when used hot, it must of nccenity be 
much less than cold^ for the quantity of air injected from the blowing av- 
paratus is, generally speaking, no more with hot blast than with cold, while 
the area of the nose-pipes, taken together, is doubled or trebled The diifii- 
sion of the blast by increasing the number of nose-pipes, and disposing them 
around the hearth, has produced great increase in make ; and in some cases 
by this, together with increased shape, coals have been brought to work raw 
which-with the first hot blast trials, could only be used when coked. 

It seems agreed on all hands, the greater the number of the tweres aroond 
the hearth the better : and as I am aware that practical difficulties occur in 
doing so by the furnace " blowing forward," I will state a simple plan by 
which we overcame the difficulty. In building our furnace we had a round 
base as is now common, but instead of the usual four openings, we made 
five, one for the opening of the hearth, and fat^rfor tweres. By this meth- 
od the blast from one twere does not blow against the other, and neither of 
them blow directly to the fore part ; thus eight tweres may be used, two at 
each twere sida 

More pressure is required even with hot blast to work some materials 
than others. For instance, we required but 2 1-2 lbs. per inch in North 
Staffordshire when working coke, but with coal, 3 lbs. per inch, with much 
greater heating surface, was required. The quantity of blast required here 
was very great. Blowing at four sides, we injected into a furnace fully 
9000 cubic feet of air per minute, and heated to a high temperatura If this 
pressure happened at any time to be reduced, the effect was immediately per- 
ceptible, or H one of the tweres was taken off, a falling off in quantity and 
yield was the immediate consequence. The materials were, as I have be- 
fore noticed, the worst I ever saw ; both coals and ironstone being sulphury. 

I will give only one other fact, a very extraordinary one, showing a most 
peculiar effect produced by a simple increase of temperature^ at a work 
near Tipton, where the materials are of fair quality. The furnace upon 
which the experiment was made is only 11 1-2 feet at "bosh," and 45 feet 
hi^h, worked with raw coal and hot blast ; it produced 100 tons a week, 
bemc^ blown with five tweres, of 3 inches diameter each. 

The cross pipes of the heating apparatus were four inches diameter, and 
one apparatus supplied all the tweres. 

The alteration was this, the number of heating pipes was increased, the 
cross pipes increased in size from 4 inches diameter to 7 inches diameter^ 
and the main pipes also enlarged ; the top of the furnace widened from 4 
feet diameter to 7 feet diameter ; the number of tweres increased from five 
to six, two on each side and two at back, each of 3 1-2 inches diameter ; a 
new steam cylinder of greater power was put to the blast engine, but the 
blast one was kept at the same size. 

The consequence is, that more than 150 tons of iron have been produced 
at this furnace in one week, with an improvement of yield, and the engine 
goes no more strokes^ showing that actually no more air is forced into the 
furnace than when making only 100 tons a week, two-thirds of present 
quantity, although with a much greater area of nozzles. 

I give a short table of the pressure of blast, which shows that the quan- 
tity of blast bears no constant proportion to the capacity' of furnace nor to 
the make. The results given from the Glasgow furnaces are taken it(m 
data by M. Dufrenoy in 1833, but since that period, the areas of nose pipesf 
and the number, and consequently make, have been increased as at other 
places. 

This table shows that the quantity of blast varies with different material 
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to produce the same quantity of iron, especially with cold blast, with hot 
blast the areas bear little relation to the actual quantity of air injected, which 
cannot be arrived at without the capacity of the blowing cylinder and speed 
of engines. 

Table Na II. 



COLD BLAST. 



Works near Glasgow, 
Lightmoor works with bad 

material, 
Same, with good material, 
Fenton Park, with bad ma- 
terial, 
Corbyns Hall, Mr. Qibbons, 
good material. 



PreMvre in 
pounds. 



3 
3 

2i 
2* 



Total arM of 

noce pipes 

in^ circular 

inches. 




182 



Capacity of 

furnace, 
cubic feet. 



2500 

2000 
1000 
4000 



Weekly 
make of iron. 



45 Tons. 
45 " 
05 « 
26 « 

115 " 



HOT BLAST. 



Works near Glasgow, 

Fenton Park woiks, 

The same, with different 
shape of furnace, 

Tipton, a work at, 

The same, with increased 
heating surface, but no 
greater quantity of blast. 



Pressure in 
XK>nnds. 



2i 
2J 

3 

24 



Total area of 

nose pipes 

in circular 

inches. 



18 
27 

36 

45 

72 



Ca 



asacity of 
furnace, 
cubic feet. 



2500 
1000 

2500 

2200 

2000 



Weekly 
make of iron. 



60 Tons. 
40 " 

70 « 

100 « 

150 « 



The tables and statements are much more general than I could have 
wished ; at the same time I think they sufficiently show that, 1st, there is a 
remarkable difference in the material of different strata in the same coal 
fields ; 2d, that modifications of shape and alteration of capacity have a very 
considerable effect ; and 3d, that the effect of blast is very various with dif- 
ferent materials ; that an alteration of its temperature, with certain coals, 
produces a saving of, in some cases one-half^ in others two-thirds of the 

auantity, while with other coals the difference is scarcely perceptible, and 
le quantity of blast has little relation ta the quantity or bulk of material 
acted upon. 

The improvements in iron smelting have been efiected simply by the ob- 
servation and consequent successive trials of practical men ; tney have been 
the result of no principle previously established, no theory obtained from 
the laboratory of the chemist : and further, I think it cannot be denied that 
the anomalies apparent under each condition into which I have divided my 
results, present a problem which, as far as chemical analysis has vet gone, 
it is difficult to solve. And it must surely be admitted that, had these con- 
ditions been previously laid down to any one well acquainted, theoretically 
or practically, or both, with the manufisicture of iron, together virith a careful 
analysis of the material here referred to, he would never have predicated 
such results as have in reality accrued. 

That the want of a guiding principle is greatly felt, and its attainment 
greatly to be desired, needs not to be set forth ; and as there is no effect 
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without a cause, I do not see that the number of apparent contradictions in 
these ought to make us 'in the least despair of uitimately attaining, by the 
powerful aid of science?, a satisfactory rationale of the whole case. This, 
however, will never he done by avoiding the question, by taking a partial 
view of facts. 



READING RAILROAD AND THE COAL TRADE. 

In our last number this road was referred to for the purpose of showing 
the economy which will result to the consumers of anthracite coal, from its 
ability to reduce the cost of transportation. More than three-Mhs of the 
cost of our coal in New York, is paid for transportation and other expen- 
ses after it leaves the mines. Consequently, as the facilities for transporta* 
tion, and handling the coal after it leaves the mines, are increased, so wiU 
the cost be reduced to the consumer. 

The average cost of transportation by the Schuylkill Navigation compa- 
ny for the years 1835, 6, 7, and 8, was, freight $1 28 and toll 02 cents, or 
$2 20 per ton, exclusive we believe, of the cost of trans-shipment from boats 
to vessels at Philadelphia ; whereas, it is now only 70 cents freight and 54 
cents toll, or 81 24 por ton exclusive of cost of trans-shipment as above, 
thus showing conclusively what has been effected by the completicm of 
the Reading and Pottsvilie railroad, and enabling us to draw tolerably cor- 
rect inferences as to its future advantages to the consumers of coal, to say 
nothing of its utility to the travelling community and to the cultivators of 
the soil in the beautiful and fertile valley through which it is located. 

This road may, we think, be considered a model road for a heavy busi- 
ness in one direction. Its grade is unequalled on a road of its length, either 
in this country or Europe, and its curves exceedingly favorable, for a heavy 
trade. There is no curve, we believe, with a radius of less than a thousand 
feet. The road-bed is graded the entire distance for a double track, though 
but a single track is laid, except at suitable places for passing the trains, and 
the distance of about 18 miles between Reading and Pottstown, where a se- 
cond track is now nearly completed, which will greatly increase the capaci- 
ty of the road for the coal business. 

The superstructure is of a permanent, yet very simple character, consist- 
ing of the T rail, as it is called, of* 56 lbs. to the yard, laid on cross sills of 
oak, 8x12 inches ; resting on broken stone well rammed, in trenches. 

The facilities at Mount Carbon for collecting the coal, appear well ar- 
ranged ; the cars of the company which are uniform in size and appearance 
and made to contain each 3} tons, are taken by the coliers to the mines, 
loaded and returned to the depot, where each car is weighed and then ar- 
ranged in trains on the side track ready for departure. The company have 
now about 26 to 28 locomotives, eight being light for passengers and com- 
mon freight, and the others heavy for coal ;' 14 passenger cars, mostly on 8 
wheels ; 175 freight, and 1600 coal cars, the latter are to be gradually in- 
creased to 2500, and the engines to 32 or more as may be requisite. 

The arrangements for an extensive business on this road appear well 
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made ; but with no part were we better satisfied than With the depot at its 
termination at Richmond, about three miles north of Market street, where 
the company own 45 acres of land, fronting 2200 feet on the river, a part 
only of which is yet improved. Here the company have seven piers, near- 
ly completed, where 12 to 15 vessels may be loaded at the same time, and 
with a facility truly astonishing. These piers are built of truss work, 
10 or 12 feet above high tide, with tracks laid to their extreme ends, 
with openings in the floor between the rails, and slides or shutes be- 
neath, by means of which, the coal, when discharged through a trap door 
in the bottom of tbe car, is carried directly into the hold or on to the deck 
of the vessel along side, and so complete are the arrangements that when 
the car is brought to the proper place, the load can be discharged into the 
vessel in one minute, and a vessel of 200 tons loaded in a few hours, and 
under sail for the port of her destination the same day ; and thus the coal 
by the railroad may often be unloading at the wharves in New York, while 
coal shipped same day by canal at Pottsville, is being trans-shipped at Phil- 
adelphia. 

The freight on coal is certainly as low as it can be afforded. The fare 
for passengers was, we thought, too high, $3 50 for 96 miles — and we so 
intimated to the gentlemen in charge. We closed our article on this road, 
in the August number by refering to the rates of fare, and we promised to 
give them a word bf advice in our next, but are happy to be able to say 
that the gentlemen who manage the Reading railroad have consulted better 
counsellors than we claim to be — their own good judgment — and their in- 
terest, and reduced their rates, as we learn from the Miners' Journal of 
Pottsville, for through passengers, from $3 50 to 82 50 ; and the result will, 
we doubt not, at least we hope it may be, a handsome increase of receipts 
for the ensuing year. 

The entire amount of coal transported on the railroad last year, was 54,- 
000 tons ; this year to 25th July, 81,000 tons, and the company now run 
eight daily trains of 50 to 60 cars each. But they have riot yet fairly com- 
menced operations. It will require about three years . to get thoroughly 
organized and in possession of the business, and then they will average 
about fifteen trains per day, of 150 tons each, for 10 months in the year. 



GOVERNBIENT AID TO RAILWAYS. 

The following letter was addressed, by request, to the President of the 
New York and Albany railroad company, and by him transmitted to the 
heads of the War and Post Ofiice departments at Washington. It was 
published by order of Congress. See No. 327 senate documents, 27th con- 
gress 2d session. The great importance of the subject will be deemed a 
sufficient excuse for its republication in the columns of the Journal. 

Dear Sir : In accordance with your request, I give you my views on the 
subject of aid to railways by the general government This aid, if render* 
ed, will probably be .given for the following reasons : 
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1. The great importance and value of railways in contributiog to the de- 
fence of the country. 

2. The facilities they afiford for the speedy and cheap transportaticm of 
the mails. , 

I have long been of the opinion that the railway system, when perfected, 
would be found in time of war one of the most efficient means of defence. 

For the rapid transportation nf troops and munitions, etc., at all seasoDS 
railways are unrivalled by any other mode of communication. It is fortu- 
nate that, excelling as they do in this respect, they are, if an3rthing, superi- 
or to other modes of artificial communication for commercial purposes. It 
is fortunate, also, that railways judiciously located, with a view to the latter 
object, connecting the larger cities by routes passing in a direction where 
the population is the most dense, and where, in general, the ground is the 
most fovorable, are in the best positions for collecting the military force of 
the country, and concentrating it upon those points which are most impor- 
tant to be defended. 

In all military operations celerity of movement is of the utmost impo^ 
tance. The history of modern warfare is indeed conclusive in this respect 
With the means of quick conveyance afforded by railways, an army of a 

fiven number of men may be rendered as effective as one composed of 
ouble or treble that number deprived of those facilities, and the forces of 
the country may be so rapidly concentrated at any exposed point as to enable 
us, at short notice, to arrest the advance of an invading enemy before he 
shall have made a lodgment on our soil, or effected any serious injurr. 
The citizen-soldier, who, in time of war, is tonlay cultivatmg his fields in 
the interior of our own State, [New York,] may to-morrow be found battling 
with the enemy on the banks of the Niagara, or resisting his approach to 
the shores of New England. 

The extent of railways already constructed and in operation in the United 
States amounting, in the aggregate, to upward of three thousand miles, to- 
gether with the great extent of steam navigation on our inland lakes and 
rivers, places us, as it regards our ability to repel invasion, in a condition &r 
superior to that in which we were found during the last war with Great 
BritaiiL Then there was almost a total want of all suitable means of inter- 
nal communication, and, in consequence, the land operations were conducted 
in a comparatively feeble and inefficient manner. Now. with the means at 
commana, and which, under suitable encouragement, will be yearly increas- 
ing, through the extension of the railway system, together with the rapid in- 
crease in the population and improvements in the arts and the defences of 
the country, we are, or soon wilt be, in a condition which will render us se- 
cure, as it regards serious injury, from the attacks of any foreign enemy. 

Of the railways constructed and in operation in the United States, a very 
large majority have been built by private means under acts of incorporation 
from the serveral States. In some instances they have been constructed bv 
the States ; but the ill success thus far of this mode, combined with the evils 
of a political character inseparable from it, its expense, and the evident im- 
propriety of making the States the common carriers of the produce of the 
country, renders it probable that but few railroads will hereafler be construc- 
ted as State works. 

Works of this description will, it is presumed, be mostly undertaken, as 
heretofore, by private companies, and it is with them that arrangements must 
be made, if they are to be used for the purposes of the Government in the 
conveyance of troops and munitions of war and the transmission of the 



Governmeni Aid to Railway. 277 

mails. Experience has shown that the railway system, to become sufficient- 
ly general, requires the fostering aid of the government. 

While the country was unusually prosperous, and confidence was firm in 
the sticcess of improvements of this description, capitsilists were willing to 
invest their funds in them. Circumstances are now different, and the aid 
of the government seems to be indispensable to cause the system to advance 
at a rate suited to the growing population and wants of the country. 

The very limited aid which the general government has hitherto given 
to railways, by remitting the duties upon iron used in their construction, has 
been of great service. This aid was granted without any understanding 
with the companies as to the conditions on which the roads, when completed, 
ihould be placed at the service of the government. In consequence of 
which, the government has been, in many instances, compelled either to pay 
rery extravagant prices, or forego the advantages which railways ofler for 
rapid transportation in the conveyance of the mails, and for other purposes. 

This should not be, and the s^ovemment, in giving further aid, should se- 
eore to itself the use of the railroads upon the most equitable terms. This 
U the more necessary, inasmuch as it is desirable to reduce the rates of pos- 
tage, particularly upon letters, which are now exorbitantly high, and, of 
course, to lessen as far as possible the cost of transportation of the mails. 

Congress, at its last extra session, amended, or rather altered, the law re- 
lating to duties on railroad iron, so as to preclude the companies which had 
not then commenced the construction of their roads from oenefiting by the 
remission of duties on that article. Should legislation stop here, great in- 
justice will result. Of the railways in operation in the United States the 
niBJority are confined to particular States or sections of the Union. In Sev- 
ern of the States and Territories no railroads have been constructed, and in 
others improvements of this description have but just been commenced. 
There seems, therefore, to exist a necessity founded on principles of equity 
that the aid of the general government should be continued to new works 
in the same proportion as hitherto — if not by the same mode of a release of 
the duties on railroad iron, by an equivalent thereto in money. 

The aid thus given will fall far short of the benefits to be derive/1 to the 
country from having a perfect system of railway communication constructed 
and ready for use on reasonable terms. I would therefore propose, with a 
view of giving the requisite encouragement to the prosecution of new works, 
and of securing for the use of the government, on reasonable terms, those 
already in operation, that further aid be rendered as follows, viz : 

All lines of railway con)pleted and ready for use of not less than fifteen 
miles in extent to be entitled to a fixed sum per mile, say twtrUy-five kuitr 
dred dollars. 

In consideration of the aid thus given, the several companies to bind them- 
selves — 

~ 1. To convey the government mails as often as twice each day inoppo- 
ske directions over the whole extent, or any portion of their respective roads, 
at a speed of not less than seventeen miles per hour, at the following rates 
of compensation : 

For every mail weighing two hundred pounds or less, ten cents per mile. 

For each one hundred pounds additional one cent per mile. 

2. Each mail to be accompanied, if required, with a deputy postmaster 
or attendant, for whose conveyance no charge is to be made ; and at all 
points on the line where mails are to be exchanged sufficient time to be al- 
lowed for the purpose. 

3. If the mail is required to pass four times daily over any road, twice in 
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the snmc direction, tncn. for thi!> a<lJitional service, the rates to be the 
as abovo, unlrss a locomotive is run cspccinlly Tor the purpose, in which 
case the compensation to ho lixf-d hy three disinterested persons, u'hich cuzs- 
pcnsation shall not rxci^d treble th** rates above stated. 

4. For the conveyance ol' ordnance and military nnd naval storrsof 
every description for the general and state governments, per ton per milf, 
two cents. 

5. If the amonnt of oidnnncc and miliuirj' or na\'al stores conveyed u 
above at any one time? by a locomotive expressly detached for the purpose \* 
less than fifty tons, the rate to be one dolTar per mile for the ^vholc load. If 
over fifty tons, the rate not to exceed two cents per ton per mile. 

6. For conveying each person attached either to the regular army, th* 
militia, or the navy, below the grade of commissioned officers, when in ^r- 
vice, either in peace or war, one cent per mile. 

These conditions should be binding, not only upon the railway compaiuif, 
but upon their successors owning the roads. 

The several prices or amounts stntr-d may not be the best or moA judi- 
cious in each case, but it is believed that the outlines of the plan are such as 
will pro\'c most equitable to the companies, and economical and efiective to 
the c^ovemment. 

The plan which has been suggested of paying to each railway companr 
a gross sum in advance for the transiy)rtation of the mails during the eii*:- 
ence of their respective charters, is objectionable, as it tends to inequality and 
injustice in the compensation to different companies, and will require to ef- 
fect it a greater present outlay of funds than it may be convenient for ibf 
government to furnish. It is objectionable, also, in const qucnce of the dif- 
ficuhy of anticipating the future wants of the government, and ability of the 
comjmnies to fulfil their engagements. 

The causes which have hitherto produced a rapid improvement of tb 
country, are still in existence, and will under a restoration of confidi-no-'. 
which is sure to tike place, continue to produce its li'gitimate effects, rm- 
dering it impossible to predict the changes which even a few years mav 
produce. 

New and more direct thoroughfurf s may be omnrd, causing an tnihf 
change both in the weight and periods of transmission of the runih. Whi r- 
now the mails are lightly burdened, the weight may be found greatly to in- 
crease, and the intervals of their transmission Icsseiud. and the reverse. 

The companies having received compensation in full in advance will have 
no sufficient inducemrnt to fulfil faithfully and promptly in all casts thr ir 
agreements, even if they have the ability to do so, and may be dispos'd to 
embarrass as much as possible, without violating the strict letter of their 
contracts, the operations of the post office department for the purpose of se- 
curing additional and exorbitant compensation. 

By this plan also, the govenimi nt is ]»liii:r<l at the mercy of the railway 
companies, as it regards the use of their roads for military purposes, ihu? 
depriving its»'if of one of the greatest advantages to be derived from cont;i- 
buting its aid to the construction of railways. 

The two objects of military di ftnce and the convej-anre of the m.ii.< 
should not, 1 think, be separatul in legislating upon this subjirt. 

The public welfare is iutim^trly conn»rt*d with both, and thty are b.'-^i. 
it is believed, clearly within the eonstitntional powers of congns? to f'svr 
and promote in the manner al'ove d^SiTibnl. Railways at th«* prtstii: Jiy 
are indeed iiuliapensahh fur both purposis. 

The amount of two thousand five hundred dollars per mile may be great- 
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er than is necessary to place these works at the service of the government, 
but even that will not amount to a large sum in the aggregate. 

The total extent of railway now in operation in the tjnited States is about 
three thousand miles, which, at two thousand five hundred dollars per mile, 
is seven and a half millions of dollars, a sum small in comparison with the 
advantages the country will derive from being able, to avail itself in case of 
war, and for the other purposes mentioned, of the roada now in use, even if 
there should no stipulations be entered into, as to the terms on which trans- 
portation for the government is to be conducted. 

The very great utility and impoilance of railways in a military view, do 
not seem to have been, as yet, fully appreciated. 

All tliose sea ports which have these communications with the interior, 
possess resources and means of defence of almost incalculable value. 

Among the most favored of their number is the city of Boston. From 
that city five lines of raliway radiate in as many difiercnt directions into 
New England, and one of them after traversing the length of Massachusetts, 
enters the State of New York, and connects at Albany with the lines of 
xailway extending west and north of that city. 

■ By means of these railways the city of Boston is enabled to command 
withm two to four days* notice, at all seasons of the year, the whole dispo- 
sable force spread over New England, and northern and western New York. 
The grand depot of the government arms and munitions for the northern 
section of the Union at Watervliet on the Hudson river, is now brought 
within twelve hours of Boston. Thus situated, the city of Boston possesses 
resources and a degree strength to resist invasion which is not possessed by 
New York. The latter city, unlike every other leading city on the Atlan- 
tic seaboard, has no direct railway communication with the interior of the 
country. In winter she is cut off except by a circuitous route through other 
States, and the exposed navigation of Long Island sound, from all access to 
the great military depot, at Watervliut, above mentioned, and from the aid 
which, in case of an attack, would instantly rally to her defence, from the 
west, the north, and the east. 

The construction of tho New York and Albany railroad will supply to 
New York city, more than any other work of internal improvement, the 
means of defence, giving her all the advantages in this respect possessed by 
Boston. 

The proportion of government aid which would fall to this work, at the 
rate above proposed of two thousand five hundred per mile, will be three 
hundred and seventy-five thousand dollars, a sum not greater than the cost 
of one of the steam frigates recently constructed,* and not requiring like 
them, the additional expenditure of large sums annually^ to maintain and 
preserve in a condition for use. 

Of the great value of the railway in its ability to contribute to the defence 
of the city, there can be no doubt. If constructed and operated in the best 
manner, with a branch connecting with the eastern roads, the force of men 
and ordnance which might be brought to New York, at short notice, could 
not, from its magnitude, be easily computed. 

By an attentive consideration of the subject, we shall not fail to discover 
in the railway system, the elements of great strength in a military view, so 
essential to our independence and safety, the importance of which is so often 

' The steam frigatei referred to are the Missouri and Mississippi. The cost of the former^ as since 
Ascertained is $566,45823, and of the hitter, is •5C3,750-93! This is exclasive of the large amonnt 
recently expended in abortive attempu to dispense with the chinnej or smoke pipe in the former 
ireiael. 
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lost sight of, 80 easy is it in timrs of peace to forget that wiirs have been, 
and that the feelings and passions of mankind have in no wise materiallj 
changed. 

To those who view with regret the necessity which exists of expending 
large sums in the erection and maintenance of the defences of the country, 
to enable us to resist encroachments upon our rights from abroad, it will be 
gratifying to know, that the goremment in giving its aid to railways for the 
purposes mentioned, is at the same time promoting in the most eflectul 
manner a system of improvements, which, more than any other, is caknlt- 
ted to contribute to the prosperity of the country in a commercial view, de- 
veloping more completely its resources, facilitating the early transminoft 
and difiusion of intelligence, and uniting with stronger bon^ the d^rcnt 
sections of the Union. 

Edwin F. Johnsok, 
Chief Engineer New York and Albany Railroad. 

New York, April 9, 1842. 

GREAT PERFORMANCE OF A LOCOMOTIVE STEAM ENGINE. 

The following statement appeared in the United States (Philadelphia) Ga- 
zette, sometime since, but its re-publication in the Journal has been delayed 
in the expectation of receiving further particulars, in relation to the engine 
from the manufacturers. They have, however, been so occupied that they 
have not been able to furnish the desired description ; we therefore now gire 
i\Ir. Campbell's account of the performance on the Columbia road, and think 
we may promise our readers something further of interest from the same 
manu&ctory at an early day, as Messrs. Baldwin and IVhitney have made 
an engine for the Western railroad, which is soon to be tested ou its heavy 
grades, and, from what we learned on a recent visit to their manu&ctory, we 
anticipate very favorable results. 

We would say, in addition to Mr. Campbell's report that the engine refer- 
cd to by him, as we are assured by an intelligent friend who witnessed its 
performance, turned a curve of 90 feet radius repeatedly without any dif- 
ficulty. 

Mr. Editor — Messrs. Baldwin and Whitney, engineers of this city, imve 
recently made and patented valuable improvements in their locomotive steam 
engines, by which the weight upon each pair of wheels is equalized, the fa- 
cilities for turning curves and conforming to the undulations of the rails in- 
creased, and the efficiency for carrying freight, in proportion to the aggregate 
weight and cost of the engine, nearly doubled as compared with engmes of 
ordinary construction. One of these engines, on six wheels, all of which 
are connected, was recently finished and placed on the ^' Philadelphia and 
Columbia railroad" for trial, where its performance fully realized the expect- 
ations of the nuikers. 

The weight of this engine, in running order, including two men, water, 
and fuel, is 28,500 lbs. or 12 -,V(r gross tons. The weight of the tender 
with a full supply of fuel and water, is 25,275 lbs. or 11 -,^^,\ gross tons. 

The undersigned feeling an interest in all improvements of so much im- 
portance to the public, and in the success and economy of railroad transpor- 
tation, made several trips upon this engine, across the Columbia railroao, in 
company with Mr. Whitney, one of the builders, with a view of testing its 
merits. Upon these several occasions, its performance was as follows : 
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Oa the 17th of the present month, it drew from the station at the head of 
the Schuylkill plane, to Columbia, 32 loaded cars, including a three section 
portable boat, weighing altogether 165 tons 5 cwt, 2 qrs. 13 lbs. exclusive 
of engine and tender, in 6 hours 30 minutes, running time, distance 78 miles. 
:• On the 18th it returned from Columbia, drawing 40 loaded cars, weigh- 
. ing exclusive of engine and tender, 204 tons, 13 cwt 2 qrs. 14 lbs. in 8 
hours 45 minutes, distance same as before, 78 miles. 

On the 22d a full train westward, could not be obtained. The engine 
started from the Schuylkill station with 20 loaded cars, which were increas- 
ed at the stations along the line, to 40 cars, generally without cargoes, the 
engine at no time drawing over 110 tons, exclusive of its own weight and 
tender. 

On the 23d it left Columbia with 47 loaded cars weighing 249 tons, 19 
cwt. 3 qrs. 13 lbs., which it drew up all the grades upon the road, to 39 feet 
rise per mile. It drew 39 of these cars, f including a three section portable 
boat) weighing 233 tons, up grades 45 feet per mile, time of running 78 
iniles, 9 hours 18 minutes. 

On the 18th the engine evaporated 499^ cubic feet of water, accurately 
measured, and consumed 2 -f^ cords of dry oak wood, and 40 bushels of 
bituminous coal. On the 22d it evaporated 519 cubic feet of water, and 
consumed 2 -^^ cords of dry oak wood, and 40 bushels bituminous coal. 
The wood was of good quality, but the coal was unsuitable. It was very 
fine, and large quantities of it was carried out with the blast from the ex* 
haust steam pipes unconsumed. 

Besides the resistance resulting with the friction of cars or wagons of a 
train, an additional resistance occurs from the gravity of the whole mass 
iipon the plane. That gravity is the force by virtue of which the train 
would descend the plane if not resisted, and is equal to the weisfht of the 
mass divided by the number that indicates the inclination of the plane. 

If therefore, in the case of the ascent of a grade of 45 feet per mile 
which is one foot in 117^ on the 17th with a train of 165 tons, 5 cwt $ qrs. 
13 lbs. and the engine and tender weighing 24 tons, the total weight of the 
imass would be, 1^ tons, 5 cwt. 2 qrs. 13 lbs., which divided by 117^ gives 
the gravity 3613 lbs., which added to the resistance from friction of the cars 
at 8 lbs. per ton or 1320 lbs. gives a total resistance of 4933 lbs. overcome 
)^ the engine, (exclusive of the friction of the engine itself) which on a 
level railroad, is equal to a train of 616 tons. 

On the 18th the resistance overcome by the engine on 45 feet grades was 
5997 lbs. which was equal to 749 tons on a level railroad. 

On the 23d the resistance from gravity and friction, on 39 feet grades, 
was 6532 lbs., which was equal to 816 tons on a level railroad. Or in 
ether words the power of the engine exerted horizontally on the rails, would 
have lifted a weight perpendicularly, if attached to a rope working over a 
palley, of 6532 pounds. 

The above performances are greater by far, than those of any other en- 
gine of the same a^greffate weight, known to the undersigned. The im- 
provement is of great vtuue, and really enhances the value of every railroad 
m the Union, having extensive sources of trade. 

H. R Campbell, C. £. 

PROGRESS OF THE DOCTRINE OF LOW FARES. 

It was not without quite an effort that this doctrine was adopted this sea- 
son, on the Western raflroad, from Worcester to Albany, but its friends 
finally prevailed, and the result is as we ontieipatedy a large increase of paa- 
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«engers, equal during the month of May to 79J per cent and during the 
month of June, to 105 over the corresponding months of 1642. ' 

The Boston and Providence road also adopted the doctrine ; the Pater- 
son road followed, and now several of the southern roads sai^th of Washing- 
ton city, as we learn from a gentleman in Richmond Va., have adopted lam- 
er rates. He says that the fare is now only $20 from Washington to 
Charleston, S. C, while it is an eighth of that amount, or 92 50 from Bal- 
timore to Washington — 40 miles, or over six cents a mile on one of the 
greatest thoroughfares in the United States. This is a sad mistake as we 
understand the laws of trade, and will inevitahly lead to an oppositioo line 
of stages which, though it may not he successful, will injure the railroad by 
exciting a spirit of hostility not only to that road, hut also to the whole sys- 
tem for a time. 

We would not have a company reduce their rates so as to injure the stock- 
holders, or to prevent their receiving a &ir income upon their investment; 
we know of no capitalists who are better entitled to liberal dividends than 
those who invest in works designed to facilitate communication between dis- 
tant points, as they make neighbors and friends of strangers ; and it is pr^ 
cisely on this account that we advocate a system which we believe has k. 
nine cases out of ten, where adopted, tended directly to increase the receipCi 
and dividends ; and hence it is we desire to see the fare reduced between 
New York, Philadelphia, Bahimore and Washington city, on all of which 
roads the charges are exorbitantly high when compared with bther rail- 
roads, and the travel over them. 

The charge from New York to Philadelphia ©4, Philadelphia to Balti- 
more S4, and from Baltimore to Washington 92 50, or 910 50 for 234 
miles is, in these days, on such a route, entirely too high, and must come 
dowiL 

It will be said perhaps, that the Camden and Amboy charge only 93 in 
the morning, to and from Philadelphia, and that by the way of Newcastle 
and Frenchtown only 92 is charged between Philadelphia and Baltimore ; 
true, and it is because they can afford to carry passengers between New 
York and Philadelphia, and Philadelphia and Baltimore at lower rates and 
do not^ only when obliged to, that we complain. Their own interest would, 
as wo contend, be ultimately, if not immediately, promoted by adopting h^ 
cr rates. Of this we have not a shadow of doubt, though we may be in er- 
ror. We give the annexed, from the Boston Traveller, of 29th July, in 
support of our position, and shall look with much interest for the regular 
monthly reports from those roads which have adopted low fares. • 

Western Railroad. — A correspondent furnishes the following statement 
in relation to the low fere policy and its effects upon this road. 

In March and April last, tho expediency of reducing the rate of fore on 
this great line of communication was elaborately discussed in the public 
prints, and two tickets were run for directors, one of which was styled the 
low fare ticket. The election having resulted in the choice of a majority 
of the low fare party, the first and second class rates for through travellers 
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nrere reduced in April last from $5 and $3J, to $4 and V^^. The meas- 
ure has been silently in progress for the last sixty days, and while little gain 
ippears in the way travel as compared with the the corresponding months 
af last year, an increeise of nearly one hundred per cent, occured in the 
number of through travellers, materially augmenting the revenue of the 
road, although a disproportionate share is paid to the Boston and Worcester 
railioad company who would not concur in the reduction. 
Number of through passengers for May, 1843, 2659^ 

Number of through passengers for May, 1842, 1482^ 

Gain 79^ per cent., 1177 

fi^umber of through passengers for June, 1843, 3813^ 

Number of through passengers for June, 1842^ 1866 

Gain 106 per cent, 1947^ 

Aggregate for May and June, 1843, 6473 

Aggregate for May and June, 1842, ,3348^^ 

Gain 90J per cent, 3125^ 

These passengers being way-billed, having no tickets, except for the first 
ilsge, and no privilege to stop on the line, except while the train stops, can- 
Bot convert their tickets into way tickets. 

In addition to the great increase of numbers this measure has given (as pre- 
dicted) an impulse to the freight, the throu&;h freight from Boston to Albany 
having been trebled in^ May and June last, as compared with die same 
months of the preceding year. 

• We are happy to learn the low fare is succeeding equally well with the 
way travel on the Worcester railroad, as evinced by the remarkable success 
of the special train at 2 cents and 1^ cents per mile, between Boston and 
Newton. 

Since the above was written, we learn from the Miners* Journal, of 29th 
July, that the managers of the Philadelphia and Reading railroad have re- 
duced the fare for through passengers from $3 50 to $2 50. 

RAILROAD ACCIDENTS. 

It is much easier to complain of accidents on railroads than to point out 
the means by which they may always be avoided, yet so frequent have they 
become of late, that it is well worth while to inquire whether some of them 
at least, are not the result of carelessness, or something less excusable. 

But a short time since we cut the following from the Hartford Courant. 

" The railroad cars, on Saturday afternoon, were an hour or two behind 
their usual time. The detention, we understand^ was occasioned by a horse 
which ran along the track, in front of the engme, for several miles, and 
finally stumbled. The cars passed over him, crushing him of course. The 
baggage car was thrown from the track, and one of the other cars was some- 
what injured. No other injury or loss was occasioned." 

An engine-driver who would be guilty of thus jeoparding the lives of his 
passengers and at the same time of torturing so noble an animal as the horse, 
deserves instant dismission from employment in a position where he can 
gratify his mischievous propensities at so great a hazzard to others. 

The ink was scarcely dry which recorded the above, when we read of an 
accident on the Baltimore and Ohio road, from a cow on the track. Fortu- 
nately, very little damage was done in this case ; it will, however, be exceed- 
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ifigly difficult to avoid a repetition of similar and perhaps fatal accideDtB on 
this road, with its numerous short curves, unless mjoasurea are adopted to 
keep cattle off from the track, which muit be done. 

The next on the list of railroad accidents was on the Utica and Scheoec- 
tady road, which fortunately, was more disastrous to the company in the de- 
struction of engines and cars than to the passengers, who, providentiidly, 
escaped without injury. There was not, it appears to us, in this case, doe 
precaution used by the superintendant, in allowing the up train to start imtil 
the other train arrived. There should be a rule, invariable, nerer to send 
out one train, on a single track, when another is du& Such a rule if never 
deviated from would insure greater punctuality in starting, which is also im- 
portant, and should be insisted on by travellers, or rather by the direetors of 
the companies. 

It was stated in some of the papeft that the up pass^igers were not akof 
—only a few empty cars — ^when the collision took place, but we have beea 
informed by a gentleman who ought to know, as his wife was in one of the 
cars, that the passengers were along. The censure in this case should not 
fall wholly on the managers at Shenectady, but mainly on those at the west- 
em termination who disregarded their pledge to start at a givoi hour, to in- 
crease thier passengers, should be held responsible, and made to feel the M 
force of the public indignation. It is inexcusable thus to trifle with those 
who travel, and keep hundreds waiting for hours and then risk their lives, tbat 
a few more passengers may be taken to-day instead of to-morrow, or perhaps 
it would be as near the truth to say, be kept from the packets. 

Another accident occurred on the Philadelphia and Wilmington railroad 
on Sunday night, 30th July, as it appears from a Baltimore paper, from 
sheer carelessness, that is, from sending out an extra train upon a single 
track road, before the other train had arrived. Fortunately, no passengen 
were injured, yet the engines were destroyed. 

The last and sadest recent accident, of which we have now, Aug. 4th, 
any account, took place on the Reading railroad, and from the information 
before us, it appears to us, as the Philadelphia Forum says, is wholly attri- 
buted to '^ the carelessness of the agent,*' who should have detained the up 
train until the other train arrived. 

There must be system and order and punctuality on a railroad with only 
a single track, to avoid accidents, and there should be a more thorough po- 
lice, until a system of telegraphic signals shall be established, as we hope 
may soon be the case, on our main lines of railway. 

RATES OF FREIGHT FROM ALBANY TO BOSTON, 200 MILES. 

In first class cars, through, $7 per ton, or 3^ cents per twi per mile, for 
enumerated articles, and $4 per ton, or 2 cents per ton per mile, fer other 
articles in second class cars. When in quantities of 6000 lbs. or over, and 
notice is given before hand that there will be as much as 6000 lbs, a deduc- 
tion of 20 per cent, is made from the above rates, on certain specified articles. 

Flour to Pittsfield, 27 cents ; to Springfield, 33 edits ; to Worcester, 34 
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cents, and to Boston 30 cents, it being less trouble to take it through than to 
leave it on the way. 

Live stock, horses and horned cattle, not over four, by special contract. 
The same, over four, at first class rates. All other live stock will be 
charged, between 

Grecnbush and Brighton 88 per 2000 lbs. 
Pittsfield « 7 « « 

Springfield « 6 " « 

.and in proportion from intermediate places. , 

Sheep and lambs are estimated at 100 and calves at 125 lbs. 

Swine in quantities less than 3} tons, in one consignment, to be charged 
at 3^ tons ; live stock to be fed at the owners cost 

The above abstract, is from the rates established 10th April 1843, a copy 
of which, together with a copy of the rates for 1842 we request the gentle- 
men managing the road to forward us ; and the managers of each road in 
the United States are requested to do likewise, that we may show a compara- 
tive statement 



GOVERNMENT AID TO RAILROADS. 

An important document will be found in this number of the Journal in 
relation to national aid to railroads, with the view of securing to the govern- 
ment all the advantages of railroads for the transportation of the mails, 
troops and munitions of war, at low rates and stipulated uniform prices. 
The subject is one of vast and growing importance, and we consider the 
present period peculiarly appropriate for the United States government to 
consummate an arrangement with the numerous railroad companies now in 
successful operation, which shall be mutually advantageous to both parties 
and highly important to the government in time of war, for the transporta- 
tion of men and munitions, and to the feople at aU times for the transporta- 
tion of the mails. 

Many companies would be more benefited by receiving a small bonus, 
which might enable them to liquidate present liabilities and put their road in 
more complete and efiicient order, than by double the amount at a future pe- 
riod ; and the government can with great ease accomplish the desired object 
by the issue of a ^vb per cent, stock, redeemable 30 years hence, during 
which period the entire amount of the stock would be saved to the govern- 
ment in the reduced cost of transportation ; and it would be no compliment 
to the sagacity of the gentlemen at the head of the different departments, re- 
quiring the use of railroads, to suppose they do not perceive that a much 
more favorable arrangement can now be made than at a later period, when 
the different cqmpanies shall have surmounted their difficulties and comple- 
ted their roads. 



WOODEN COUPUNO BARS. 

The advantages of this mode of connecting cars have long been known, 
and yet its use is, as &r as we are awtire, quite limited, as we have seen 



286 Canal Tolls, 

wooden connections used on but few roads. The following is one of many 
instances that might easily be brought forward in favor of this simple and 
yet highly useful invention. 

" We learn that the passenger cars in the Cumberland train which ran 
over a cow, on Wedncaday night last, were connected to the wood car by 
wooden coupling bars, which broke when the eno^ine went off the track, and 
the cars were thereby uninjured. This mode of connecting the passenger 
cars upon the Baltimore and Washington railroads has been in use for some 
years, and the superiority of the plan is made manifest whenever an accident 
similar to the above has occurred." — Bait Pat. 



CANAL TOLLS. 

The following statement in relation to the canal tolls, is from the Albany 
Argus: 

" Account of tolls received on all the canals of the State, during 

2d week in July. Total to 14th J11I7. 

1839, $32,784 $681,179 

1840, 39,512 627,807 

1841, 45,813 793,629 

1842, 35,789 666,246 

1843, 51,038 719,570 

Account of flour and wheat arrived at tide water during 

ad week in July. Total to 14th July. 

Floxur, barrels. Wheat, bnshela. Flour, barrels. Wheat, bushels. 

1842, 30,154 7,059 481,865 176,767 

1843, 72,344 15,242 558,931 147,421 

Amount of tolls received at Albany on the Erie and Champlain canals : 

1842. 1843. 

April, $14,326 07 

May, 46,766 43 60,646 27 

June, 23,688 27 26,311 47 

July, 23,292 13—98^072 90 25,249 47—112,207 21 

98,072 90 

Increase to 31st July, $14,124 31 

Account of tolls received on all the canals of this State, and of the lock- 
ages at Alexander's lock, three miles west of Schenectady, to the 1st Aug. : 

Tolls. Passages at Alexander's lock. 

10,646 
11,555 
13,486 
10,090 
9,668 
The increase over last year is $109,534 

Of this increase there is at Buffalo 68,459 

" « West Troy 28,424 

" « Albany 6,368— 103,251 

Leaving for increase at all other offices, $4,283 

The $103,251 represents the increase of produce from, and merchandize 
to, western States, by the way of Buffalo. The $4,283 represents the in- 
crease over last year in the home businessj or business of this State." 



1839, 
1840, 
1841, 


$761,423 
716,526 
912,224 


1842, 
1843, 


750,951 

858,485 



Railroads in Michigan. — Editorial Notices. 287 

RAILROADS IN MICHIGAN. 

We learn from the Detroit Free Press, though tee do not receive it, hut 
should like to, that there is now in successful operation in Michigan, 147 
miles of railroad, as follows : 

" From Detroit to Jackson, - - - 80 miles, 

" Monroe to Hudson, - - - 42 " 

" Detroit to Pontiac, - - - 25—147 " 
The cars will soon run 40 miles further on the Central road — ^from Jack- 
son to Marshall, and 16 miles further on the southern road, from Hudson to 
Hillsdale, which will then give us 203 miles of railroad. We think this 
pretty fair for the youngest State in the Union." 

So do we, and give the young State of Michigan full credit for her enter- 
prize, and hope to see her persevere in her onward course which will cer- 
tainly place her in an enviable position in a few years — especially if she re- 
pudiates that infamous doctrine of " repudiation." 



Boston and Worcester Railroad. — We learn from the Boston Mercan- 
tile Journal that the second track upon this railroad is completed through its 
entire length from Boston to Worcester, and is now opened for use. We 
hope now to hear soon that the directors have also adopted lower rates of 
fare, so as not to throw the entire reduction made between Albany and Bos- 
ton upon a part of the route. 

We learn that the Mohawk and Hudson railroad company have effected 
a loan from the city of Albany of $150,000 at 5 per cent. With this 
money the company are to construct a new route of their road, which ^nll 
terminate within the city limits, and will dispense with the inclined plane, 
now in use at the eastern termination. This change of route on the Mo- 
hawk road will be a great convenience to travellers. The inclined plane 
at Schenectady has been, or is about to be, dispensed with by adopting a new 
route. We should like to see a full statement of the actual cost of this road, 
from its commencement. It would show what experience sometimes costs. 
It should, however, be borne in mind that this road was commenced when 
inclined, planes and locomotives to run on 33 freet grades, and haul 20 tons 
on a level road at the rate of 10 miles an hour were the order of the day, 
and considered great performances. 

The Brownsnlle (Penn.) News, says that out of a drove of 700 sheep 
which stopped at Beallsville, Washington Co., Pa., after one days drive 405 
were found dead next morning, from having been over driven. This would 
not have occurred on a railroad. 

Paterson railroad fare reduced from 37i to 25 cents. G^ood. 

Railroad Reports received since our last and will be noticed in our next 
number. South Carolina Canal and Railroad company, July, 1843. 
Georgia Railroad and Banking company. May, 1842 and 1843. 

Rates of Fare and Freight received since our last and will be noticed 
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in the next number. A tariff of Freights and Passage on the South Caro- 
lina Hamburg and Columbia railroads ; and on the Georgia railroad be- 
tween Augusta and Madison ] an abstract of which, we shall give in the 
October number. Will the managers of other roads please furnish us with 
a copy of their established rates ? We design to make a table showing the 
rates comparatively, on all the railroads in the United States, if we can ob- 
tain them. 

Oti^ Excavator, of which an interesting description is given in this 
number, are to be used extensively on the St Petersburg and Moscow rail- 
road, in Russia. One machine was sent out last year, and three more, just 
completed by East wick and Harrison, Philadelphia, are now ready for ship- 
ment ; and we understand that the owners of the patent, Messrs. Fairbanks 
and Carmichael, have taken a contract for the excavation of 25,000,000 ta- 
bic yards on this road. 

Spring Steel for Locomotives, Tenders and Cars. — ^We desire to call 
the attention of manufacturers and others interested, to the following adver- 
tisement of J. F. Winslow, Esq., of the Albany Iron and Nail Works, at 
Troy, of Spring Steel. Mr. Winslow is, we believe, quite extensively en- 
gaged in the manu&cture of steel, and from what we have seen and heard 
we believe he furnishes an excellent article. 

SPRING STEEL, FOR LOCOMOTIVES, TENDERS and CARS. 
The subscriber is engaged in manu&cturing Spring Steel from 1^ to 6 
inches in width, and of any thickness required : large quantities are yearly 
furnished for Railroad purposes, and wherever used, its quality has b^ ap- 
proved o£ The establishment bein^ large, can execute ordlers with great 
promptitude, at reasonable prices, and the quality warranted. 

Address Jno. F. Winslow, Agent 

Albany Iron and Nail Works, 
Troy, July, 1843. Troy, N. Y, 

t:3* Thanks to thoM nibscrib«rs who have so promptly responded to onr call upon them. If each 
present subscriber will do as some have alfeadj done — send two new names and cash with their owm 
pcyment, in advance— the Journal will not be likely to loae time again soon. 

tOf' Thanks also to those Editors who have, in so kind a manner, noticed the Joomal, and offered 
to receive subscriptions to iL As it is the only work of the kind published in this conntry, devoted 
mainly to Internal Improvements, in which all claMcs of people, and all parts of the country, have a 
deep interest, we shall be greatly indebted to all who will call attention to it as it tppears, monthly, 
and send us, those who do not now, theirs in exchange. The Journal has been sent to Editors without 
the cover, in order to save them postage, and thus the whereabouts of its publication was omitted. It 
was presumed, however, that every Editor in the country, who had been long in the chair, knew where 
the Railroad Jomrnal was, or had been published. 
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RAILROAD POLICE. 

Although we have often referred to this subject, we are convinced that 
much more may be said, and in fact must be said, in order to excite the pro- 
per feeling in regard to the most important branch of railroad economy. 

The organization of a complete system of railway police is no slight task, 
end the difficulties are much increased by the essential differences which 
must prevail in all the minute details upon each line of road. Nevertheless, 
there are certain general principles which must in all cases be carried out, 
and the differences caused by local and peculiar circumstances are in all 
cases to be considered as the results of these principles. 

The frequent occurrence of accidents of even trifling character, is most 
zealously to be avoided — as the confidence of the public becomes impaired 
and the character of railroads generally, is injured. Certain accidents may 
be considered as unavoidable, but none should be unforseen and unprovided 
for, and the strict adherence to this view will of itself be the means of pre- 
venting many mischances. For example, any malicious obstruction suffi- 
cient to throw the engine or cars from the rails may be, as far as the com- ' 
pany is concerned, strictly speaking unavoidable, yet the proper provision 
for this or similar occurrences will prevent unnecessary delay, which would 
produce an entire derangement along the whole road, and almost as a mat- 
ter of course entail further accident. 

As a general rule the greater the power and extent of any machinery the 
greater is the mischief resulting from any derangement of its operations, and 
this certainly holds good for railroads, as experience has fully proved. 

The first grand principle is the preservation of life and property, and here 
the interests of the public and the company are concomitant, whether we re- 
gard the property of the company or that of the public or the lives gf trav- 
ellers or of the company's agents, the loss of one is sure to bring about the 
loss of one or more of the others, and injury to either is detrimental to the 
interests of all parties. No one doubts that wanton carelessness, resulting 
in loss of life is tQ be blamed and punished as the highest degree of man- 
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slaughter, and yet how very frequently can this wanton carelessness be de- 
tected, even though it may consist in the omission of a screw or a bolt in the 
machinery or of a single word in an order. 

Next to the safety of person and property, despatch is the most important 
principle in railroad management, and without it the advantages over other 
modes of conveyance are wholly lost It is not enough that an extraordi- 
nary trip has been or can be made, but swifl passages should always be in- 
sisted upon, and regularity in this respect is more productive of traffic than 
any other cause. 

Thirdly, the personal comfort and convenience of travellers should be 
carefully studied, and attention to this principle involves very many particu- 
lars. Cars should be comfortable and clean — the depots protected from the 
weather — the arrangements for the recfption and distribution of baggage 
should ensure safety and despatch, the times of starting should be convenient 
and when determined upon, conspicuously published by advertisements and 
by notices at the depots — all changes should be made known a suitable time 
previous to going into operation and the time advertised should be punctual* 
ly adhered to— civility and politeness on the part of all the agents of the 
company should be most strictly required. These are a few of the many 
items falling under this head, and of their importance there can be no doubt 
It must be remembered that among travellers there will always be found a 
portion of invabds, females, children and of those who are not so wide 
awake as to know where to go and how to avoid danger without the plain- 
est directions and the absence of all possibility of getting into mischief 
Such is the travelling public as it is found and for such provision must be 
made. 

The chief means of carrying out these principles is the promulgation of 
simple and comprehensive yet definite rules, and although these rules may 
be frequently broken without any serious result, yet to permit habits of in- 
attention, fines should be exacted for every violation of orders — a method of 
securing attention and obedience which is calculated to succeed admirably 
if we are permitted to judge from the experience of those who have adop- 
ted it 

These rules should not only contemplate certainties, but provide for con- 
tingencies — " if such and such a delay takes place you are to do so and so," 
— and it is in this very point that the excellencies of a system of police are 
shown. If any accident happens, every thing still goes on with regularity 
and decision and the passengers are at once reassured by the absence of 
either stupid indifference, or visible trepidation and indecision in all the agents 
of the company. At the same time no solicitations or entreaties should be 
alloTv^d to induce any one to depart from the rules laid dowTi, and one good 
effect of such rules would be to prevent any such interference, simply by 
doing away with the necessity for it — ^but when passengers find there is no 
law and no order and. that no means have been taken to ensure their com- 
fort or to preserve their lives and property — they have a sort of right to in* 
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terfere, for self preservation, although, unfortunately in such cases they 
know as little what to do or how to do it as those who have got them into 
trouble. 

A very good because very simple method of saving time and trouble, is 
the adoption of a badge or imiform by which all the persons connected with 
the railroad. may be at once detected, and the addition of a label designating 
each man's office. This latter also incidentally insures another advantage 
— ^it prevents the making of "men of all work" doing everything, and 
nothing properly. 

Su*h, in fine, are a few of the means of forming a correct system of po- 
lice, but the best way of arriving at the details will be the publication, of the 
rules adopted by each company, together with the local or other reasons for 
any peculiarities which may exist With this view we would solicit from 
railroad companies and engineers, a copy of such rules as they may have 
adopted, for publication in this Journal — the result of comparison of infor- 
mation thus obtained will lead to a mutual improvement, give confidence to 
the public and insure profit to the railroads. 

CHESAPEAKE AND OHIO CANAL. 

The Baltimore Clipper of August 19th, says : — " The American of yes- 
terday announces the election of Col. James M. Coale, of Frederick, as 
president of this company, in the place of Gen. McNeil. This change was 
made by the meeting of stockholders held in Frederick on Thursday last 
This act we presume, is to be understood as intending to exhibit the disap- 

Srobation of the stockholders, of the contract lately made between General 
IcNeil and Mersrs. Lcston & Co. ; and leaves no room to doubt that the 
work which had been commenced under the contract will be discontinued. 
Notwithstanding this decisive disapproval of the course pursued by General 
McNeil, we doubt whether it would not have been more politic to have per- 
mitted the contractors to expend the 9100,000 as contemplated — ^for, as we 
understand the contract, they could not have proceeded further without spe- 
cial legislation ; and of course their claims would have been limited to the 
tolls on the portion of the work constructed by them, for interest on their 
outlay, while the principal was not to be redeemed in less than twenty years. 
We regret the misunderstanding between General McNeil and the com- 
pany, because we consider him an efficient and experienced officer. Here- 
tofore he has always, we understand, given entire satis&ction to the compa- 
nies by whom he has been employed — and in regard to this company, we 
cannot believe otherwise than that he has acted with a conscientious convic- 
tion that he was doing what was just and right, and most conducive to the 
company. The contract he entered into being now annulled, what is to be 
done ? The work yields nothing, and interest is accumulating. In this 
condition it is out of the question for things to remain long. The canal 
must be pushed ahead, or the State's interest in it be sold, even at a sacrifice 
— ^for it would be the grossest folly to continue a tax of more than $400,000 
a year for a work which is not even progressing to completion, and which 
of cours'e holds out no hope of reimbursement." 

It is much to be regreted that this great work is to be still longer delayed. 
We do not pretend to understand the merits of the controversy between the 
fxmiexA and the companyi but on a recent Yisii to Cumberland we came to 
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the conclusion that the completion of the canal to that pku^ is of the fint 
importance to the stockholders as well as to the owners of the coal and iron 
regiod about Cumberland ; and it is singular indeed, that when so much 
has been done, and so little, comparatively, remains to be done, Maryland 
and Virginia and the District of Columbia should allow it to remain im- 
finished. Perhaps this controversy may effect, by arousing the people to 
investigate llie matter, what the president is not allowed to do under his late 
contract. The town of Cumberland and its vicinity as well as the District 
of Columbia, have a deep interest in the completion of this work ; and it ap- 
pears to us that the whole income of the canal for a period, had better be 
given to those who will loan the company the means of completing it to the 
coal region, for it is in fact a loan by the contractors to the company for 
twenty years, thus to receive the tolls on that part of the canal between dam 
No. 6 and Cumberland, opened by the expenditure of $100,000 by the con- 
tractors. 

Since the foregoing was written, we find the following remarks and pro- 
test in the Baltimore Clipper, which shows conclusively, as it appears to 
us, that the gentlemen representing, or rather mmepresenting the interests 
of Maryland, have done their late president very great injustice ; and they 
must make out a very strong case of transcending his authority and instruc- 
tions, or they will find him riding them rough-shod before they are awaie 
of it As the General says, " we shall see." 

<< Chesapeake and Ohio CaTu^/.-^Thc summary dismissal of General Mc 
Neil from the presidency of this company, by the agents of the State of 
Mar)'land, without the formality of reierring the subject to the considera- 
tion of a committee, or affording him the opportunity for explanation and 
defence, is considered harsh and unjust, and will become a n&lter for the in- 
vestigation of the legislature. It seems, from the following protests, that 
the measure was in opposition to the wishes of the representatives of the 
large stockholders, with the exception of Maryland ; and courtesy towards 
those representatives should have induced less precipitancy on pe part of 
the agents of Maryland. 

" General McNeil was invited to the station he lately occupied ; and, we 
understand, left a more lucrative situation to accept the presidency of the 
company. He felt desirous to push the work on to completion with the least 
possible delay, and he had every reason to presume that the board felt like 
anxiety, as a resolution was passed, expressing a willingness to contract for 
finishing the work to Cumberland on the precise conditions, we believe, of 
the contract which has given so much offence. But if the president were 
even in error in making the contract in question, it did not am>rd a justifica- 
tion for his sans ceremonie dismissal from office, as there cannot be a doubt 
that in what he did he had in view the interests of the company. Having 
been denied the privilege of making his defence before those who discharg- 
ed him, he will, we are informed, give an exposition to the public ; when, 
we shall be much mistaken, if he do not show that he has been unjustly 
treated. 

^' It is now evident that nothing will be done towards completing the ca- 
nal until next spring, if then, and two hundred thousand dollars more of in- 
terest will accumulate in the meantime. This is vnoBg. It afpcan la be 
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adopting the policy of ^^ saving at the spigot and losing at the bunghole." 
We are waiting lor a cheaper contract, while we are losing^ in interest 
double the amount which we can hope to save by the cheap bargain. We 
wish the work to cost as little as possible, if it be completed at the expense 
of the State, and therefore desire to see it progressing, the procrastinating 
policy being ruinous. 

'' Col. Abert, in behalf of himself and others, asked leave to enter upon 
the proceedings of this day the following objections thereto, to be printed 
with the proceedings : 

" 1st Because the meeting has refused the customary and just course of 
referring the matter in controversy in these resolutions, to the investigation 
and report of a commi^ee. 

^ 2a, Because the decision upon these resolutions is evidently made upon 
a one-sided report, from one of the parties involved, namely, the directors— 
a report which can be considered in no other light than that of a justification 
and defence of one party. 

<' 3d Because we believe that report to contain partial and erroneous in- 
ferences, personalities and harshness, eminently bearing upon the character 
and character and conduct of one of the parties, a report, which is, in &ct, 
a defence of the directors, from themselves ; and an attack upon the pre- 
sident, who was absent when said report was written and submitted to 
the stockholders. 

."4th. Because we believe these matters require the investigation and 
opinion of an impartial and disinterested tribunal, namely, that of a commit* 
tee of stockholders ; without which course a just and impartial exhibition 
of the matter before the stockholders will not be in their possession. 

" 5th. Because that report from the directors brings new matters to the 
knowledge of the stockholders, not befgre brought to their knowledge; 
matters requiring deliberate and impartial investigation before a just decision 
xcpon them can be had. 

^^ 6th. Because from the personal explanation made this morning, Au- 
gust 17th, b^ the president, (who arrived last night,) we are the more con- 
vioced that mvestigation and report by a committee is necessary. 

" 7th. Because there is an application from the president, (which has 
been brought to the notice of the meeting this day) desiring that the matter 
may be referr^ to a committee to report at an adjoumed meeting, and that 
he may be allowed an opportunity to be heard in his defence and justifica- 
tion. (Sign^) 

John J. Abert, (U. S. proxy.) 

M. St. Clair Clarke, 

Robert H. Miller, (as proxy for 

corporation of Alexandria.) 
Casper W. WE^''ER, 
. August 17/A, 1843. Samuel Burche." 

H The undersigned did not affix his name to the above protest, because he 
was disinclined to ask courtesy at the hands of those who had refused justice. 

** The appointment of a committee, asked for by the representative of the 
United States and others was refused by the agents of Maryland, because 
tkey intended to return home the next day, and had not time therefore for 
an investigation : and the resolutions ofifered by the said accents were not 
discussed (so far as the undersigned was concerned) because he saw that the 
case was prejudged already ; that the resolutions themselves were intened to 
carry out what it was admitted had been aimed at mbre than one month 
cntlnr, and before the contract iderred to them had beeft entaei mta 
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. *' For these reasons and more, the undersigned, at the moment of voting, 
made Yns verbal protest against the action of the' agents of Maryland as 
hasty and ituxpedient. He does so and in the same words still. 

J. H. ALEX4NDEK." 



For the American Railroad Journal, and Mechanics' BIa£azine. 

CROTON WATER FIFES BURSTING. 

We often hear of the main pipes, and also the house or service pipes 
bursting, by the great pressure of the water, and the public are not inform- 
ed sufficiently on the subject We are told, "• that suddenly shutting off ihe 
water, is very likely to burst the pipe." In this " age of reason," we cm 

generally trace cause and effect, and as we can in this instance, we will first 
make an assertion, and then endeavor to prove it. 

'' The water that runs through the pipe in this city, by its own motion 
given, by the head at the reservoir, can be made to burst almost any pipe 
through which it is allowed to pass with its full force, by stopping the mo- 
tion of the water instantaneously, provided the pipe is long enough." We 
will now endeavor to prove the assertion ; therefore we will say that a body 
of water is noncompressible, as much so as steel, or any other metal we 
now know of; we will set the water in motion, in a pipe whose length is 
represented by 1, the weight of the water in the pipe as 1, which strikes 
when in motion with that force, on shutting off suddenly. The pressure or 
power of the Croton water on the square inch we will also assume as ]| 
and the motion of the water also 1, (this is done to make it plain to all.) we 
will now take a pipe whose length shall be 100, it will contain one hundrti 
times the weight of water, with the pressure the same and the motion of the 
water the same ; now should the stop-cock of this pipe be shut, the motion 
of the water with the same rapidity will cause 100 times the strain acting to 
burst the pipe, and the length of the pipe may be increased until the power 
is so great as to burst pipes any number of times thicker than those which 
now sustain the pressure of the Croton water. 

Though the service pipes may be ten times as strong as the main pipes, 
yet the stronger pipe will burst first, because the motion of the water is but 
slightly affected in a 12 inch main, by a small stream of water being taken 
from it, even with great rapidity. 

Say a 12 inch main is supplying a { pipe, the water in the 12 inch main 
will run or move 1 foot while the water in the f pipe will run or move over 
311 feet, thus conclusively showing that if the pipe is burst by the motion 
of the water being suddenly checked, the f pipe must be 31 1 times as strong 
as the 12 inch main, showing most conclusively that no established strength 
of pipe can do our citizens justice. 

Proportion is the beauty of these arrangements which is alwa]^ varying 
under these circumstances according to the length of the pipe and^he mode 
of stopping the current of water. 

I This requires some very matured plan to prevent those who take the 
irater ioto their houMSi dirough a long pipe, heing very seriooaly tipiilikd 
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by their pipes burstlag. Many may think that they are safe because their 
pipes stand the pressure of the Croton water, but practice has proved that 
a succession of blows in a pipe from what is called <' the water hammer " 
will burst a pipe ailer it has been in use for some years. 

You will hear from me again in your next number. 

New York, August, 1843. Civil Engineer. 

WESTERN RAILROAD ^THROUGH FARE, REDUCED. 

The competition that has grown up between this road and the river and 
sound navigation, it would appear by the following extract of a letter from 
an agent of this road, has induced the directors to reduce the through freight 
on flour to 20 cents per barrel We have been informed, that with the new 
iBOgines the company are procuring, that they can carry a barrel of flour 
with profit, at 12^ cents. It will be seen that all a railroad wants, is suffi- 
cient business to insure cheap rates of transportation. 

The Western and the Worcester railroads are undoubtedly well construc- 
ted, but the heavy grades on the former, of 80 feet to the mile, with a rise of 
1480 feet above tide in the short distance from the Connecticut river to the 
summit, with another summit between Springfield and Worcester of 900 
feet, adds greatly to the expense of transportation, yet we find the nett eam- 
iags the first year on the whole line from Albany to Boston, 200 miles, at 
about 4^ per cent. The road, too, is in its incipient state. The directors, 
we will add, are learning their lesson, so to " fix the rates of transportation 
kt low prices as to command freight, with an increase of nett income." 

If flour can be transported 200 miles over grades of 60 to 80 feet for 11 
miles for 20 cents per barrel, we do not see any difficulty in constructing a 
zailroad from Buffalo to the Hudson, on a level or descending line, so as to 
carry it at the rate now charged by the State for tolls, to wit, 38} cents per 
barrel. If this can be done at a profit, and we do not doubt it, would it not 
be well to lay a track of good edge rails from Buflalo to the Hudson in- 
stead of enlarging the canal. If properly located and constructed, a sub- 
jBtantial road, with a double track, need not cost to exceed nine millions of 
pilars. 

We think it can be demonstrated, that with a railroad equal in construc- 
tion to the Western, the Philadelphia and Reading, or the Boston and Low- 
ell, the tonnage that now floats on the Erie canal can be transported by rail- 
road at rates cheaper than the prices now charged on the Erie canal, provi- 
ded the railway has half the business. It certainly can be done with the ad- 
dition of the immense number of passengers passing this thoroughfare. Let 
US look at it A calculation like the following, may be a safe one. 

The tonnage floating on the Erie canal the last year exceeded 600,000 
tons, say that two-thirds or 400,000 tons would equal the averageof through 
tonnage for the season of seven months. Five trains, daily, would carry 
this tonnage at a handsome profit, at $4 per ton, fpm lake Erie to the, Hud* 
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SOIL This would yield for /r«^A<, $1,600,000 

With respect to peusengers, it is not extravagant to estimate 
that calculating the way with the through passengers, that 
they would equal, if not exceed 100,000 per annum, paying 
from Buflalo to the Hudson. We think it will be double this 
number. At the moderate rate of 86 for each through passen- 
ger, we have 600,000 

•2,200,pOD 
If we allow the liberal rate of 60 per cent for expenses, and to keep the 
road in perpetual repair, we have $1,100,000 as the profit on an investmeot 
of 89,000,000 for a double track. J. E. E 

" I send you a statement of the rates for flour on the Western road: 
*• From Greenbush to Pittsfield 

« « Dalton . • • - • 

« « Hinsdale • . - 

" « Becket 

« « Springfield - - - . - 
To any station east of Springfield except Boston - 
To.Boston 

CANAL STATISTICS. 

From the Albany Argus of 12th August, we take the following c<Hnpa^ 
ative statement of the business of the Erie canal for five years, to 1st Au- 
gust, each year. 

" Comparative statement of flour and wheat shipped at Bofihlo, Black 
Bock ana Oswego, and also of the quantity arrived at tide water to 1st Au- 
gust 

mt BUfCk Rock, at Osw^i*. 

Flour, bli. Wheat, bnah. Floor, Us. Whail,b«i 

29,366 2,183 56,672 54,077 

33,412 3,094 46,358 9^2M 

50,052 27,925 35,742 40,968 

43,677 16,263 42,499 5,1^ 

39,018 10,994 61,577 37355 

Arrived at tide water. 
Flov, barrels. Wheat, bvaheU. 

324,624 106,028 

628,850 214,451 

624,624 117,090 

535,894 230,926 

672,803 191,051 

Taking flour and wheat together (the wheat being re4pced to barrels of 
five bushels) the shipments at Bufi&lo, Black Rock and Qiwego, and the ar- 
rivals at tide water to the 1st August, are as follows, viz : 

Shipments, eqnal to ArriTals, equal to i 

1839, 342,277 bbls. 346,224 bbls. ^ 

1840, . 478,795 « 671,740 ^ 

1841, 544,719 << 648,042 « 

1842, 424,458 "< 582,081 <' 

1843, 600,854 « 711,013 « 

^ The above slatemeiit shows that the airival m each year al tide water to 
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Ist August, since 1838, has exceeded ihe import from western States as 
ows. Of the arrival at tide water there was 
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bblt. 


bbls. 


bbls. 


1839, 


342,277 


3,947 


346,224 


1840, 


475,795 


195,495 


671,740 


1841, 


544,719 


103,323 


648,042 


1842, 


424,458 


157,623 


582,081 


1843, 


680,854 


20,159 


711,013 



These excesses of arrival of flour at tide water in each year to the Ist 
gfust, over the imports from western States to the same time, represent the 
plus of our ovm. State, coming to tide water in each year. 

Merchandize. — Statement of the tons (2000 Ihs.) of merchandize sent 
m tide water, and of the quantity received at Oswego, Black Rock and 
ffalo, to 1st August, viz: 
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43>255 
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55,972 


6,174 


29 


13,e»l 


12, 


39,258 


4,189 
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14,980 



[n connection with the preceding valuable and interesting statements, we 
eat the account (given on Monday) of tolls received on all the canals of 
( State, and of the lockages at Alexander's lock, three mUes west of Sche* 
tady, to the 1st August, viz : 
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$761,423 


10,646 


1840, 




716,526 


11,555 


1841, 




912,224 


13,486 


1842, 




750,951 


10,090 


1843, 




•858,485 


9,668 


tie increase over last 


year is 


$107,534 


3f this increase 


there is at Buffalo 


68,459 


(( 


a 


West Troy 


28,424 


a 


a 


Albany 


6,36&-103,251 



Leaving for increase at all other offices, $4,283 

The $103,251 represents the increase of produce from, and merchandize 
western States, by the way of Buffalo. The $4,283 represents the in- 
ase over last year in the home businessy or business of thu State." 



PROFESSOR horse's ELECTRO MAGNETIC TELEGRAPH. # 

iVe have been recently favored with an opportunity of witnessing some 
uurloLble experiments preparatory to the construction of the telegraphic 
) between the cities of Baltimore and Washington. Wires to the total 
gth of 158 miles having been prepared, it was thought proper by Pro- 
ior Morse that this unusual length of wire should be used as a test of the 
vers of his system and also as a means of determining such points of 
intific inquiry as might depend upon the employment of apparatus of 
h remarkable magnitude. 
Several scientific gentlemen were present— Pio£ Renwick of Columbia 



298 Professor Morsels Electro Magnetic Telegraph, 

college, Prof. Draper of the New York city University, Pro£ EUet of the 
south Columhia college, J. R Peters, C. £., and Drs. Fisher and Gale, ai* 
sistants to Prof Morse. The arrangements fr(»n their temporary chaFscter, 
were not intended to show the perfect working of the finished telegraph. 
The powerful battery employed was operated under the disadvantages of 
imperfect insulation and the dampness of the earth above which they wett 
supported — this was feelingly demonstrated by the liberal supply of shodci 
given in every direction by the slightest contact Notwithstanding the d)^ 
advantages the results were such as to afford the utmost gratification to all 
present The battery employed was of the form known as *' Groves' Con- 
stant Battery," witb plates of platinum in pure nitric acid, and amalgamated 
zinc in dilute sulphuric acid — the two liquids separated by a porous dm- 
phragm. One hundred of these pairs were sufficient to work the magnets 
through the whole 158 miles of wire, and that too, in the space of a scarce- 
ly appreciable fraction of a second of time. A portion of this interval was 
consumed in overcoming the resistance of the spring attached to the moving 
point and the friction of the joint, so that as far as speed of communicatioD 
is concerned we may safely say that the action is instantaneous through 
this length of wire. This result although in accordance with the known 
laws of electric action, was yet, gratifying as affording a confirmatioD of 
them when applied to an <' extreme case." The use of a larger number of 
pairs, of course increased the power of the magnets. 

A series of experiments was then made to- ascertain the resistance to pas> 
sage of the electric current by various lengths, of from 2 to 158 miles of 
wire. The result was again in accordance with what had been predicted. 
This resistance increases rapidly with the first few miles, and less and less 
rapidly afterwards, until for very great lengths no sensible differeiice can be 
observed. This is a most fortunate circumstance in the employment of elec- 
tro magnetism for telegraphic purposes, since, contrary to all other modes of 
communicating intelligence, the difficulty to be overcome decreases in pro- 
portion to the distance. 

Several other experiments, suggested by the unusual opportunity of a 
very large battery, were then made — and one circumstance throughout the 
whole time consumed, several hours, was worthy of note — we refer to the 
remarkably constant effect of the battery. This is one of the advantages of 
recent ii^rovements, since the apparatus formerly in use, was subject to a 
very rapid and permanent loss of power. 

Since these experiments were made, we have seen in the Glasgow •* Prac- 
tical M^hanic and Civil Engineers' Magazine," a description of the tele- 
graph of Messrs. Cooke and Wheatstone — a more recent invention than 
that of Prof Morse, as may be seen by a reference to our number containing 
the report of the committee in congress, on the bill giving an apjMropriation 
for a trial of Prof Morse's plan. Notwithstanding the early date of this 
invention, 1832, the article in question gravely asserts that the history of 
electro magnetk telegraphs dates from fhe year 1888, although the prie^ 
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ity of invention by Prof. Morse, was known to most of the scientific men of 
Europe. 

An attentive examination of the two plans, will soon convince any one 
understanding anything about such matters, that they never can become ri- ' 
▼als. The telegraph of Cooke and Wheatstone, although similar, to that of 
Morse in principle, is totally different in its applications. In the English 
telegraph a number of signs to denote the letters of the alphabet or the sig- 
* nals of an arbitrary code are exhibited^ not written down. They may be 
compared to the manual alphabet of the deaf and dumb, with this excep- 
tion, that three successive signs are required for some letters, and the dial 
must be attentively watched or the signals are lost and cannot be recovered 
unless by a second transmission. In the American telegraph the intelli- 
gence is written down, and anything expressed by ordinary written language, 
letters, figures or cyphers, may be instantaneously transmitted and recorded, 
«ven in duplicate, triplicate or quadruplicate, if desirable. The absence of 
'an attendant, therefore, makes no difference in the reception of .intelligence. 
The American invention has the advantage, also, in point of expense and 
from several ingenious improvements in the mode of preparing and laying 
the vnres, we feel assured that its liability to derangement is &r less than 
that of the more costly English telegraph. 

In its most elementary form the apparatus of Cooke and Wheatstone has 
been in use upon several railroads, and if the power of transmitting but two 
signals, as on the Blackwall railway, is worth the original outlay, the pos- 
session of an unlimited communication for the purposes of the com*pany or 
of individuals, must certainly be worth much more, and yet thie cost is in 
&ct less. 

A single track of railroad of any length can be made as effective and as 
tafe by means of this auxiliary, as any double track can be, and this too, at 
an original outlay of about the sum required annually to keep a track in 
repair. The advantages to railroads of this important invention can easily 
be understood by those familiar with railroad management, and if to these 
we add the profit to be derived from the transmission of intelligence, we cer- 
tainly think there is ample inducement for its employment upon every rail- 
toad in the United States. 



RAILROAD 8UCC£S& 

t 

Who can say that railways are not profitable? The Attica and BufiMo 
railroad, commenced two years since, has been finished and put into opera- 
tidi, at the very moderate cost below named. A semi-annual dividend of 3 
per cent, too, is declared for the first six months. We are sorry that such 
enterprize and such a reward should not belong to the citizens of our own 
State. But if New England builds our railroads it is no more than fair 
that she should be handsomely remunerated. 

AiHca and Buffalo Railroad. — The whole length of the road, including 
bmoches and turnouts, is 32 miles, constructed in a good substantial man- 
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ncr at a total cost of $259,366. The personal property owned by the com- 
pany consists of three locomotive engines, six first class passenger cars, five 
second class passenger cars, two baggage cars, one mail car^ twenty-fife 
freight cars, and cost $31,907. 

The receipts of the road from passengers, exclusive of pay for canjinf 
the mails, for the four weeks ending August 20, were $6,310 04 Wkole 
number of passengers carried during those four weeks^ 9630. The cnnoit 
expenses for running and repairing cars and road m the same time was 
$1,305-76. The directors have just declared a semi-annual divideiid of 3 
per cent — Buf, Com, Adv. 

KEFORT OF THE ENGINEEA IN CHIEF OF THE OEOROIA KAlIiROAD AND BASI- 

INO COMPANY. 
To the Hod. John P. Kinef President Georgia Railroad and Banking Comyny : 

Sir : An unavoidable absence from the State until within a few days past, 
will prevent me giving as detailed an account of our operations smce the 
last convention, as I had intended, i trust, however, that the stockholden 
will be able, by a careful examination of the numerous statemoits accompa- 
nying this report, to satisfy themselves as fully of the condition and state of 
their affairs as though I had been more comprehensive in my remarks. 

The extension of our road beyond Madison, so frequently ag^ted, has 
been commenced during the past year, and it is to be hoped that the exer- 
tions of the company to continue its progress to the State railroad, will be 
unremitted. There never was a period more propitious for the execntion of 
such work than the present, and by a continued and vigorous prosecution of 
the enterprize, we shall be enabled to witness its entire completion, in time 
to meet the tide of prosperity which there is now every mdication, will 
shortly dawn upon our country. 

Th^e is no section of the Union, having equal local advantages, where 
land can be procured on such favorable terms, as in the extensive region to 
be drained by the Western and Atlantic railroad. The expense oi trans- 
porting produce to market, has heretofore retarded its growth ; but as this 
difficulty will shortly be overcome by the completion of a continuous line 
of railroad from the sea-board, stretchmg around ours 360 miles into Uie in- 
terior, we may expect a rapid increase in her population and wealth. Not- 
withstanding the sparseness of its present population, a large share of our 
business is now derived from this region, which, if we should fiul to connect 
with the State railroad, will in a great measure, be lost to us. We shall 
then be throvm back for support upon the trade of the old counties from 
whence Augusta derived her prosperity. These, though originally posses- 
sing a bountiful soil, have, by a &lse system of agriculturOi become exhaus- 
ted, and are now unable to SLifford us a large transportation. The opening 
of fresh counties in the west and north west section of the State, has nither- 
to sustained the prosperity of this city ; but if we should pause in our pro- 
gress, these new streams will be diverted to other channels, and as a neces- 
sary consequence, she must continue to decline. 

Our contracts for grading, terminate near Covington, about 23 miles 
above Madison. From this point, we think, that if the coad should not be 
farther extended, we shall be able to command, in consequence of the pres- 
ent superiority of the Augusta market, and the choice of those on the sea- 
board, which our route presents in an eminent degree, the transportation of 
the larger portion of the cotton produced by the counties west of uB. It will 
also give us an important advantage in the transportation of the mail and 
passengers, and enable us to obtain the much desired object of traversing 
our road with the mail train down, for the most part, by day light 
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Our present contracU; end at a point convenient to pass from thence, either 
through Covin^n, or by a more direct route, leaving it about one mile to 
the left. The distance saved by this cut-ofT, is seven-eighths of a mile, and 
the cost of graduation, etc., lessened by it $17,000, to which should be ad- 
ded for the cost of the superstructure on the distance saved, and the capital 
on the annual amount expended to sustain the increased length of road, and 
the consequent additional cost of transportation thereon, $14,000 ; making 
the whole actual saving, $31,000. 

Under a contract with the Middle Branch railroad company, we agreed 
to pass through the village of Covington ; the charter of that company hav- 
ing expired, the legal binding of that contract has ceased ; but the moral 
obligation to flilfil it, is still in force, and it appears to me that it can only be 
removed by the consent of the individuals with whom the contract was made, 
or their assignees, voting in proportion to the interest held by each in the 
company. Whether efforts to obtain their consent shall be made, is referred 
to the consideration of your board. 

The estimated cost of preparing the road between Madison and Coving- 
ton (26 miles) for the reception of the superstructure, is $216,000, includinfi[ 
the purchase of the right of way. Of this sum, $170,000 will be provided 
for by the Newton county stockholders, under an arrangement with them to 
work out their indebtedness for stock, upon terms that were considered equi- 
table and just between the parties. The remainder will have to be met by 
cash imy meats. The grading and bridging on the line beyond Covington, 
including the right of way, is estimated, at the present reduced price of la- 
bor, at $175,000. making the cost of preparing the road bed on the entire 
extension of the line to the Western and Atlantic railroad, $390,000. 

The superstructure will vary according to the plan adopted, and the con- 
tingency of the admission of the iron free of duty, from $275,000 as the 
minimum, to $475,000 as the maximum cost From recent information, I 
entertain little doubt, but that the duties on the heavier description of iron 
rails, will be remitted by the next congress, in which event the cost of the 
superstructure laid with a T rail, will not at the present price of iron, ex- 
ceed $370,000. The whole cost of the road, 68 miles in length, would 
then stand thus : 

Grading, bridging and right of way, 390,000 

Superstructure, 370,000 

Superintendence, etc., 30,000 

Total, 8790,000 

equal to $11,600 per mile, which is unusually low, considering the broken 
nature of the ground, encountered in passing the valleys of the Alcovy and 
Yellow rivers. The first with a bridge of 1000 feet m length, and W feet 
above the water, and the other 400 feet long, and 65 feet high. 

The upper half of the road, will traverse for more than ^ miles, a ridge 
presenting throughout its course, a remarkably even profile, the average 
cost of grading upon which, will not exceed $3,000 per mile. This part 
of the route, encounters the whole of the &ir-&mcd ^ oifficulties" presented 
by the ^ Stone moimtain and its numerous spurs.'' 

The mding and bridging now in progress, will be completed in about 
15 months, and the remainder of the line can be executed, if commenced 
during the ensuing winter, as rapidly as the superstructure can be brought 
up with it 

The business of the road this year, has in the aggregate, exceeded that of 
last year, $23,771*31, the increase on freight, is $32,18518, and on mails, 
$2,029*26, while for passengers (and some other small items,) there has 
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been a falling off of $10,443 13. The causes that have produced this de- 
crease, are traceable solely to the extraordinary depression in the price of 
the staple of the country. The loss has been nearly uniform at all the sta- 
tions, except one or two which have not fiillen off, in consequence of known 
local causes. 

It will be perceived, however, that there has been an increase in way pas- 
sengers, (or those passing between intermediate stations,) the receipt from 
whom, this year, are more than 10 per cent of the whole travel. The rev- 
enue from this source, for the week ending April 1, 1841, was only 83.- 
505 30, for the year ending April 1, 1842, it was 95,25618, and for the 
present year, it is 96,510, exhibiting a uniform and gratifying increase each 
year, notwithstanding the inconvenience which such travel is placed under 
in consequence of our night schedule. 

Since the close of the year, our books show an increase in our receipts 
for both passengers and freight, over the corresponding months of last year. 
In up freight the gain is nearly two-fold, and it is in a great measure deri- 
ved from our Tennessee and Alabama customers, who if our road is not 
pushed forward, will unquestionably seek another channel for the transpor- 
tation of their goods. 

Some efforts have been made, which have not yet proved successful, to or- 
ganize a ticket by which a reduction in the rates of passage could be effect- 
ed on travel going entirely through, from Montgomery to Baltimore, so as 
to enable us in connection with our greater speed, to compete with the boats 
on the Mississippi. \ In consequence of the numerous interests to consult, 
the arrangement has not yet been perfected, but it is believed that most of 
the difHculties have been removed, and the experiment will, in a short time^ 
be feirly tried. The extension of the same system, through to New Or- 
leans, would be desirable, but as there are no regular packet boats, at pres- 
ent established on the Alabama river, that run at all seasons of the year, a 
connection could not be formed, immediately, that would be satisfactory. 

Our rates of freight on cotton were reduced last season, to an average of 
40 cents a hundred pounds, per 100 miles. This rate, I believe, gave to us 
the largest nett profits that we could have derived from the crop. A lower 
rate would possibly have given us more business, but we could not have 
gained a sumpient number of bales by a further reduction, to cover the loss 
that would have been sustained upon that carried. Instead of future reduc- 
tions to any extent, it has been suggested that we give to the customers of 
the road, some conditional right of passage to Augusta on more £ivorabIe 
terms than the ordinary travel. 

It is proposed to revise during the ensuing summer, our tariff on up 
freights. A reduction may be made on some articles, but our rates are con- 
ceived to be, generally, low enough. There is no part of the duties connec- 
ted with the management of railroads, that require a^ much considenitiOD at 
the charges on freight While too high rates will in a short time less^ 
the amount of the receipts of the road ; on the other hand, a very reduced 
scale, may add greatly to its business, without a corresponding increase in 
the nett profits. A just medium is to be observed, and can only be obtained 
by a full knotvlalge of the nature of the transportation expected, and the 
sources from whence it is to come, together with the controlling circumstan- 
ces calculated to divert its passage from over the road. The knowledge ob- 
tained on this subject, durmg the time the road has been in operation, we 
trust will enable us to fix a scale which will give satisfaction to our custom- 
ers, and at the same time, meet thp paramount interest of the stockholders. 

The following summary statement, will show the business of the road, 
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and the expenses incurred in working it, during the year ending on the 31st 

of March last. The usual statements giving the business and expenses in. 

detail, will be found among the papers accompanying this report : 

Ca. 

By amount for passengers up, 30,637 84 

« « down, 31,297 46 

" " extra trips, extra baggage, lots ) 1 106 Bl 

of negroes, etc.. ^ ' 

« « freight up, OOjSQl 43 

^ « « down, 84,574 07 

" " " between stations, 725 15 

<• *< premium and rents, 913 00 

« (' transportation of mails, 29,182 48—248,026 94 

Dr. 

For expenses of conducting transport^ion, 25,170 02 

« « motive power, 30,220 34 

<< " maintenance of way, 44,684 34 

" " " cars, 9,744 37—109,819 07 

Leaving nett profits, $138,207 87 

Our contract with the post office department has been renewed, at the 
same rate of compensation per mile, received under the old agreement, com- 
mencing the new service on the 1st of July next 

We proposed to transport the great mail, starting from either end of the 
Toad, at such hours as the department might designate, at an average speed 
at night of 11 miles per hour, for the annual compensation of 9300 per 
mile, or at $237^ per mile, leaving Madison at 3 P. M. The first proposi- 
tion was rejected, on the ground that the funds of the department woula not 
justify an increase in railroad compensation, beyond the old price, ($237^ 
per mile,) and the second was finally acceded to, by changing the hour of 
starting from 3 to 5} P. M. By the completion of our road to Covington, 
however, we shall be able to change the schedule so as to reach Augusta 
before midnight 

The decision of Mr. Kendall, in relation to railroad mail compensation, 
was to allow $237^ per mile, to such roads as surrender the control of their 
hquKfr. The present post master general, has so far deviated from this rule, 
as to allow this price to all railroads on the great mail route, indiscrimi- 
nately. 

Under this arrangement, the S. C. C. & R. R. Co. receive for a day 
schedule of only 13^ miles per hour, the same rate allowed to us, for nis^ht 
service both ways. In Mr. Kendall's decisioA there was some fairness, but 
in the present, there is none. 

Under the schedule adopted between Washington and Madison, the mails 
will arrive with much more regularity than formerly. If &ilures occur, 
they must arise chiefiy from the late arival of the boats at Charleston, which 
could be prevented in a great measure, by a later hour of departure of the 
cars from that city ; there being ample time west of it In fact, many of 
the feiilures which have heretofore taken place, may very properly be placed 
to the account of the S. C. R. R. Co., whose adherence to an early depart- 
ure from Charleston, has been an important cause of the derangement in the 
line, and a serious inconvenience* to their neighbors, which will be only 
partially overcome by their consenting to leave at 9 instead of 10 o'clock 
A.M. 

Our motive power has been greatly improved, and it is now capable of 
performing 50 per cent more work than we have at.anv time had occasion 
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for. Under these circumstances, I did not hesitate to embrace an offer from 
the State of Georgia, to purchase from us the locomotive Florida^ which 
has since been delivered upon the Western and Atlantic railroad. 

Although the distance run (152^873 miles,) by all the locomotives during 
the year exceeds that of the previous year, only 363 miles, yet we brought 
down with them 23,000 more bales of cotton, showing an increased efficien- 
cy in their performance, of 60 per cent., which however, is partly to be ac- 
counted for, from the circumstance of being able to obtain more frequenUy, 
full loads. The expenditures in this department, notwithstanding me im- 
provements of machmery, which are still progpressing, is but 830,220 34, 
about the same as last year. The ordinary repairs of engines, were 
$7,790 90, and extraordinary repairs, but $76 00, the last occasioned by 
an accident to the night line. The savinsf in this item, compared with that 
given in previous reports, exhibits clearly the advantages of a slow speed 
for freight, and a fixed schedule to run to by freight, tfs well as passenger 
trains. 

One of our small locomotives, (the Tennessee,) has been altered to Bald- 
win and Whitney's patent 6 wheel freight engine, and now weighs about 
11 tons. It ran but a few trips, after it was received, before it met with an 
accident, caused by the weakness of the shackle pins, which are being re- 
paired by the patentees, upon a more substantial plan. The performance of 
the machine while running, was entirely satisfactory. It drew up our steep- 
est gradient, 37 feet per mile, a gross' load of 240 tons, exclusive of engine 
and tender. This improvement if successful, and I now entertain but uttJe 
doubt on the subject, will be of great importance to railroad companies, es- 
pecially to those who have laid down the ordinary plate rail 

We have erected an iron foundry adjoining our machine shops, which 
has been leased for an interest on its cost, under a contract with the individ- 
ual renting it, to execute our castings at 1^ cents per pound. By this ar- 
rangement, we ^et our old wheels converted into new ones, for about $7 00 
each, which will effect a considerable saving in our future outlay for cars. 
We nave succeeded in giving the wheels as deep and uniform a chiU as those 
obtained from the best manufactories at the nortk 

The expense of maintaining the road, has according to our expectationS| 
been greater than any previous year, ana probably will not again reach the 
present amount Next year it will be considerably less, if nothing extraor* 
dinary should occur. The average cost per mile, is $303. 

The accounts for next year, will exhibit a considerable saving in all the 
branches of the business of the company, owning to the reduction in the 
price of labor, provisions and materials, together with the improved condi* 
tion of our macninery. 

Our nett profits this year, are about 6 per cent upnon the cost of the wkde 
roadj and I cannot think that they will, at any time, be much less than thb 
rate. The returning prosperity of the country, would lead us to hope that 
they would soon greally exce^ it ; a hope which is only clouded oy the 
anticipated interference of rival improvements. 

Respectfully submitted by your obedient servant, 

J. Edgar Thompson, 
Chief Engineer and general agent 
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For the American Railroad Journal and Mechanics' Magazine. 

ON A NEW APPUCATIQN, OF RAILWAYS. ^BY ELLWOOD MORRIS, CIVIL EN- 

. GINEER. 

It is well known that prior to the introduction of the modem railway sys- 
tem, cities were chiefly furnished with provisions, from a space covered by 
the revolution of a Very limited radius, whose length was determined by the 
distance which horses could travel within a few hours ; while but very mod- 
orate supplies indeed, were ever drawn from a greater distance than a days' 
drive. 

An immediate result of the greatly augmented speed of travel, consequent 
upon the construction of any modem railway leading from a city into the 
interior of the countr}', is a direct and considerable extension of the sur- 
face, capable of becoming with advantage, tribiUary to the market of thai 
city. 

The large augmentation of the surface of production, tributary to any 
market consequent upon a diminished cost and increased speed of transport, 
must inevitably have an effect upon the value of provisions there, and it will 
follow hence, that whenever the railway system shall be properly availed of 
for the supply of our cities, the selling prices of country produce in their 
markets, must fall, and their numerous inhabitants be thereby benefited. 

This is but another phase of the important economical revolution, which 
tlie great iron roads of modem days, are gradually producing, in all that is 
in any way dependent upon the cost or time of carriage. 

Upon the European railways, the highest advantages seem to have been 
derived from the facilities they fumish for the cheap and easy carriage, from 
great interior distances, of live stock and other provisions destined for the 
supply of the overgrown communities there assembled in the great cities. 

Even in our own country their influence in the aspect referred to, is be- 
gining to be strongly, as well as beneficially felt, and one railroad corpora- 
tion at least, has*proflted considerably by the establishment of a market train, 
regularly drawn, like other freight, by locomotive steam power. 

We refer to the Camden and Amboy railroad company, the directors of 
which, in their elaborate report of 1840, upon the completion bf their works, 
describe the success that has attended the establishr^gat of a regular market 
train upon their railway, which has been the means of opening for the sup- 
ply of the provision market of New York, a large district of country, prac- 
tically inaccessible before. 

In the report referred to, at page 11, we find the following statement: 

" Two years since at the request of some market people in New Jersey, 
a line called the pea line, with two cars, was occasionally started from Cam- 
den to New York, with no other view or expectation than the accommoda- 
tion of a very useful and respectable class of men. This line has steadily 
increased until it has become profitable beyond all expectation. During the 
past year, it has been running daily, sometimes taking with it as many as 
sixteen cars, laden at the appropriate season with peas,^ peaches, potatoes, as- 
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paragus, cabbages, live stock, and upon one occasion (as incredible as it may 
seem) thirty tons of green cornf 

The European railroads have been found extremely bene^cial in the tnn^ 
portation of live stock, and other provisions to the great cities, which have 
thus been enabled to draw their supplies from a much larger surfiice of 
country, and consequently at a smaller price. 

Since the completion of the Baltimore and Ohio railroad to Camberland, 
extravagantly high prices can no longer be commanded for agricultural pro- 
ducts on sale in the Baltimore markets ; thus with the article of hutier^ it 
has been recently observed that whenever it becomes unusually high, large 
quantities are promptly sent down by the farmers beyond Harpers Ferry, 
and prices fall at once. 

So strong indeed ]& the influence of this railway in regulating, and keep- 
ing down to a moderate standard, the market prices of Baltimore, that it has 
already becpme a subject of complaint, with those who, from the nearness of 
their position, have heretofore been able to hold a monopoly of the supply. 

Other facts might readily be adduced, which in connection with the re- 
markable experience of the Camden and Amboy company, wouUL show si 
a striking light the advantages which must follow the introduction of mar- 
ket cars upon railways, and will ultimately among other results, tend to sof- 
ten the prejudices still entertained by some against railways as aristocratic 
monopolies, since by reducing the cost of the necessaries of life to all, they 
will recommend themselves ip the strongest manner to a large majority df 
our population. 

With the introduction of market trains upon railways, provision depots 
become desirable, and the first of these which has fallen under the notice of 
the writer, where provisions brought in railway cars are kept on sale, both 
wholesale and retail, is that lately erected in the city of Philadelphia' in con- 
nection with the Columbia railroad, and opened in June of this year, under 
the denomination of the car market. 

It is this new application of railways — to the formation of a railroad 
market — that it is proposed briefly to describe. 

The idea of constructing a railway market^ having been for some time 
entertained by Mr. Samuel Webb an intelligent and enterprimg citizen of 
Philadelphia, who foresaw the advantages that must flow from the transpor- 
tation of provisions by the railways centering upon that city ; he applied to 
the writer during the past year, to work out the practical detaij^, and super- 
intend the construction of a car market house^ of which he fiimished the 
outline. 

This building has accordingly been erected ; it was opened to the public 
in June last, and promises to be very successful. 

The car market is 200 feet long, and 40 feet wide, it fronts on Schuylkill 
Seventh street north of Callowhill, its axis being parallel to the Stat^ rail- 
road leading to Columbia, and 130 feet distant from the southern sideling. 
In consequence of the position of the building, it was necessary to enter 
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it through the north flank by reversed curves, with a short tangent between : 
this is effected by turning out of the Columbia railway to the right, upon a 
curve of 80 feet radius {uid 51^° deflection, into a tangent running ofl* ob- ' 
liquely at that angle ; thence by this tangent 90 feet, and then by another 
curve of 80 feet radius and h\^^ deflection, turning to the left we curve into 
the axis of the market house. 

Through the centre of this building longitudinally, from end to end, a 
straight track of railway is laid, and to enable the empty cars to pass out 
without interference, a return track is provided, which by a radius of 48 feet 
turning 128J*» of curvature, re-enters the oblique tangent before mentioned. 

All of these curves are laid with a common railway superstructure, and 
though their radii are so very limited, they nevertheless answer their pur* 
pose satisfactorily. , 

The writer will here observe in passing, that for the ordinary entrance 
tracks of depots, a common railway superstructure, where all the wheels 
run upon their treads as usual, will answer very well when curved upon a 
radius of 80 feet, and of the numerous side tracks recently laid here, to ac- 
commodate the coal trade descending the Reading railway, nearly all the 
curves are ordinary railroad tracks, and in some of them radii of curvature 
of less than 80 feet, have been adopted without inconvenience. 

The car market is near 37 feet wide in the* clear, and the stalls are made 
to project out 8 feet, at every 16 feet lineal of the walls, forming recesses be- 
tween, and leaving a central promenade of 21 feet wide, entirely unincum- 
bered, except by the pillars which carry the second floor. 

This arrangement allows ample space for purchasers, even when the cen- 
tral railway is filled with cars, and by means of the projecting stalls, fur- 
nishes a great developement of stall surface, for the exposure of provisions 
on sale. 

The building is of stone, two stories high, and the second floor is destined 
in the course of time, to be also used for the sale of the lighter articles of 
marketing, which, brought to the market in cars, will then be elevated to 
the next story, by some convenient means. 

Such is the outline of an enterprize which will probably form a prototype 
for others on a more extended scale, since the idea acted upon seems to be a 
sound one^ and must eventually have a very important effect^ upon the pnh 
visioning of those citieSy which by their railways, command the interior 
country, 

RAILWAY COMMUNICATION BETWEEN PARIS AND THE NORTHERN PORTS OP 
FRANCE. 

By the politeness of Mr. Joseph E. Bloomfield, we have received a copy 
of the report of Mr. Robert Stephenson to the directors of the South Eastern 
railway. The valuable information to be found in this document upon one 
of the most important lines of railroad in Europe, has induced us to give an 
abstract of portions of Mr. Stephenson's report 

In 1835 under the direction of the French government M. Vallce ex- 
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amined the whole of the northern lines of railway and reported fully there- 
on. The lines recommended by M. Vallee contemplated a route direct to 
Amiens and thence two diverging lines, one to Boulogne and another to Ca- 
lais — two points of union with the Belgium railways were likewise indica- 
ted. Under the arrangements then proposed by government, negotiations 
were made with a Mr. Cockerill which were finally abandoned on account 
of the inadequate aid offered by the French government 

" The plan recently proposed by the minister of public works, and appro- 
ved and authorized by the Chambers, consists of bringing the funds of gov- 
ernment in aid of private enterprize, and should fair and equitable terms be 
obtained from government, there cannot be a doubt that such an arrange- 
ment \vill prove highly beneficial to the individual as well as to the country 
at large. 

" The outline of the government proposition is this : 

'' They engage to purchase all the necessary land and construct the whole 
of the earth-work, bridges, and stations, leaving to the company the execu- 
tion of the upper works of the railway, that is to say, laying the rails, chairs 
and ballasting, and to supply the whole of the carrying establishment, viz. 
locomotive engines, wagons, etc. For this expenditure the company are to 
work, and have the entire profits of the working of, the line for a given 
number of years ; at the expiration of which, on the purchase of the then 
existing stock at a just valuation, the government become the sole proprie- 
tors of the railway. It is further proposed, that if the company prefer exe- 
cuting the earth-work, bridges, etc., leaving solely to the government the 
purchase of all land required for the \yorks, and the construction of the sta- 
tions, the government will pay to them such sums as may be calculated to 
afTord an ample profit for the execution of these works. The company wi)l 
possess the entire control of the undertaking from the commencement, sub- 
ject only, of course, to such laws as are expedient for the establishment of 
Sublic security, and the maintenance of the public wel&re. The lease, un- 
er these conditions, would, of course, be limited as before, and at the expi- 
ration of it the government become possessors upon the same terms." 

The remarks of Mr. Stephenson upon the singular restrictions imposed 

upon M. Vallee are of sufficient professional interest to be given somewhat 

at length. 

^< Before taking up the detailed examination of M. Vallee's plans and sec- 
tions, it is necessary that I should allude to one or two of the engineering 
instructions, which he appears to have received from the French govern- 
ment, and under which he seems to have acted in almost every case, and in 
many, if we may conclude from the tone of his remarks, against his own 
judgment 

" The restrictions I refer to are — 

'^ 1. That no curve should be made under 1,200 metres in radius. 

"2. That no gradient should exceed 3 in 1,000, or, as it is expressed by 
English engineers, -j^, or about 16 feet a mile, and 

'^ 3. That all curves of small radii should be level 

" In deputing an engineer to examine a tract of country extending from 
Paris to Belgium, and to the ports lying contiguous to England, and em- 
bracing several marked and difficult physical features, it were hard to con- 
ceive instructions better calculated to fetter the free exercise of his judgment 
and prevent the results of his survey being practically useful, than those 
jost laid down. 
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" Those instructions would no doubt compel him narrowly to study every 
feature of the face of the country, for with limitations of this kind, the de- 
signing a line of railway over so extensive a district, must necessarily prove 
a matter of extraordinary difficulty \ indeed, so distinctly has this proved to 
be the case, that, in some of the hnes laid down by M. Vallee, he has been 
driven to the necessity of abandoning, in a few instances, the letter of his in- 
structions ; and, in the projected line between Staples and Boulogne, the in- 
crease of work occasioned by an adherence to his instructions, has been of 
so extensive and glaring a cKaracter, that he has felt himself called upon to 
allege two untenable reasons for that adherence, namely, the short distance 
along which the difficult features present themselves, and the necessity of 
decreasing the load of every train o(i its approach to this incline, should he 
establish it at 5 instead of 3 in 1000 ; in fact^ such deviations have only been 
applied to the sections, where the surface of the country actually defied the 
application of the government regulations, except by the adoption of such 
expedients, as would have appeared, when developed, obviously preposter- 
ous. The nature of the country having in such cases proved unmanagea- 
ble under those restrictions, and consequently having thrown the engineer 
upon his own resources, it is to be regretted, that throughout his examination 
he did not keep sufficiently in view, and more frequently and specifically 
point out in his report, the results which would have^ attended any other 
mode of treating the section of country, which the lino was proposed, to tra- 
verse ; on the contrary, he seems even to have alluded to a deviation from 
the strict conformity with his instructions only when the nature of the sur- 
face rendered it imperative to do so, but wherever a given summit was to be 
encountered, and it proved to be within the scope of the specified gradients 
and other conditions, the line was designed in accordance with them, with- 
out apparently any, or at most, very little regard being paid to the question 
of expense, or a consideration of those unforseen contingencies, which works 
of magnitude, such as those shown upon his section, must inevitably entail, 
and which have universally occurred within the experience of every engi- 
neer." • • • . • 

" I have stated that it was difficuh to conceive restrictions more calculated 
to fetter an engineer in such a gigantic task, but it is still more difficult to de- 
vise a cause for the French government having originated such regulations ; 
they could not have derived them from any railways in their o\vn country, 
for both the lines from Paris to Versailles are direct contraventions of them: 
they could not have deduced them from the Belgian practice, neither could 
they have formed a basis in the engineering experience in England, for here 
they would have learnt, that each case was treated as the local circumstan- 
ces dictated. 

'' It is true that engineers may and do differ respecting the precise mode 
of meeting the natural difficulties which may present themselves in the pro- 
jection of a railway through a long extent of country, and that they differ- 
ently estimate the comparative advantages and disadvantages of what are 
termed good and bad gradients ; and though I appreciate more highly than 
the generality of the profession the ultimate benents which I believe will al- 
ways be found to spring from the use of favorable gradients, yet I cannot 
but feel, and that very strongly, that the application of precisely the same 
principles as those which governed me in designing the London and Bir- 
mingham railway to the section of country now under my consideration be- 
tween Paris, Belgium and the Northern coast, must lead to consequences 
which the government and every interested individual would hereafter have 
reason to lament ; and I should not be fulfilling my duty as a member of a 
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scientific profession were I not at once to avow my Conviction of the injuri- 
ous influence of circumscribing the free exercise and application of profes- 
sional experience within the contracted limits of a code of specified instruc- 
tions, which, while they fetter design, must entail expense and inconvenience 
in the execution." 

The exorbitant cost to the government for the construction of the lines lo- 
cated upon these principles, is likewise adduced as a reason for their aban- 
donment. Mr. S. however, remarks, that there appears every disposition on 
the part of the government to entertain a proposal somewhat modified, to 
meet his views of the case. 

Public convenience and accommodation, have influenced the government 
in ordering an independant station at the point q{ departure from Paris — as 
a negotiation with the Messrs. Rothschild failed in consequence of these gen- 
tlemen, influenced by their large interest in the Versailles railway, having 
made it a sine qtta non that there should be a common station. The same 
praiseworthy regard for public accommodation, has in several cases, order- 
ed the carrying of the road, even at an increase of length, through some of 
the more prominent towns and manufacturing districts, and this the report 
deems favorable rather than otherwise to the interests of the contracting par- 
ties as insuring a larger traffic 

The line proposed, after leaving Paris reaches the valley of the Oise at 
Pontoise and follows it for a distance of 23 miles to Criel wh^re the valley 
of La Breche, a tributary must be taken. At this point ihe absurdity of the 
restrictions above mentioned is shown. Instead of adopting the favorable 
low ground, the lino would be compelled to ascend gradually, occupying 
the rough sides of the valley and encountering continiial difficulties. The 
report advises an adherence to the Ic^ ground and at the summit a grade of 
about 1 in 150. 

At St. Just, the sudden rise in the cliff involves heavy work, upon any 
plan. The line then descends to near Amiens, and as this town is ordered 
to be one of the points, a short branch to it is proposed — a population of 
60,000 will amply repay this additional expenditure. Between Amiens and 
Arras on the Scarpe a difficult and elevated country is encountered for 40 
miles. Here again the restrictions imposed would have produced a costly 
and inconvenient location. At Douai a branch to Valenciennes meets one 
of the Belgian lines, and further on another branch makes another union 
at' Lille. This part of the line and its branches embraces a valuable traffic 
through a wealthy coal region. 

The main line passes over favorable ground nearly along one of the oU 
canals to Calais, a branch is also proposed to Dunkirk. 

Mr. Stephenson prefers the line to Calais instead of one to Boulogne, al- 
though the passage from Dover to Paris would be about two hours shorter 
by the latter — but the connection with the Belgian roads and the traffic al- 
ready existing are more powerful considerations than this saving of time. 
It is evident that the travel to the Rhine and generally to the whole of the 
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northern part of the continent would pass over this line, while the whole of 
the Paris and southern travel will in addition to a vast local husiness furnish 
a very handsome return for the investment 

The cost is estimated for the whole distance 255^ English miles. 
Excavation, bridging, etc., £2,390,508 

Land and stations, 1,062,488 

Permanent road, 2^124,076 ' 

Carrying establishment, 631,244 

Total, £6,100,306 

According to the proposal, £3,076,668 of this is to be paid by the compa- 
ny, the remainder by the government ^ 

The investigation of the cost of <K)nstruction embraces several very use- 
ful tables, which at some other time we may again refer to. The consider- 
ation of the existing traffic shows an amount of labor very unusual in such 
documents and although somewhat of local interest is yet valuable as dem- 
onstrating the vast importance of railroads leading to great cities and the pro- 
fitableness of the investment As one instance of the importance, even of 
trifles on such a line, we find that the income at present derived from the 
transportation offish along the proposed route, is over half a million of 
francs, annually, and for sheep and cattle still more. 

We are pleased to find that the views of Mr. Stephenson are so striking- 
ly in favor of the greatest amount of accommodation as conducing to the pro- 
fit of the capitalist — ^while the low &re ordered by government, he in some 
cases proposes to reduce still more. 

New York is not so large as Paris, but it is a large city and the country 
around does pour in a vast and profitable traflic — ^but wo have yet no New 
York and Albany railroad to facilitate this traffic or reap the profit 

The following sensible and timely communication will please most of our 
professional readers by its pungent and yet civil criticism upon a common 
and shameful disrespect to engineers. We have frequently spoken of the 
folly of entrustmg the management of a completed road to other than pro- 
fessional men ; we have also referred to the assumption of engineering du- 
ties by directors — together with the bad efiects of this amateur engineering. 
Our correspondent has, however, opened upon another and no less absurd 
practice and we he^e fhat together with the promised conmiunicatipn upon 
the Portland road, he will furnish us with more notices to the same purpose. 

The conduct of engineers in not asserting their own respectability, in a 
great measure is the cause of this and similar evils, and any attempts at a 
reformation are to be considered as promising, if they emanate from engi- 
neers themselves. 

For the American Railroad Journal, and Mechanics' Bbieazine. 

Messes. Edftors: — As one of the objects of your valuable Journal, is to 
promote the interests of engineers, a class of professional gentlemen, whose 
•eryiees have been considered important in connection with the construction 
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of public works, will you allow a few remarks, and extracts, showing bow 
readily directors assume to themselves all of the results of engineering. 

The report of the directors of the Portland, Saco and Portsmouth raU- 

road, submitted at the annual meeting of stockholders in June last, happens 

to be the fhost convenient case for reference ; and firstly, to show in what 

manner the character of that road is regarded by the directors, observe the 

language of the following extract : 

^^ The obstacles that have arisen from the sinking of the embankments m 
some two or three places, to a depth seldom, if ever, before known^and the 
method taken to obviate, or surmount them, were then, (in a prernous report) 
adverted to, with a hope expressed, that the latter might prove saccessfol. 
That hope has been fully realized. The heavy freshets occurring at the 
room^t when the frost was breaking up, having fully tested thent" 

And, after showing the nett income for six months, they say — 

'< This is the produce of five months winter, and one of coU weather. 
The stockholders may surely look forward to better things. The character 
of the road, shown in the solidity of the embankments, the strength of the 
masonry, the design and workmanship of the bridges, the form and weight 
of the rails and the mode of supporting and connecting them, the length of 
straight lines, the radii of the curves and the ease of the grades, together 
with the superiority of the passenger cars, and the efiSciency of the locomo- 
tives, employed, ought to give satisfaction to the travelling public, whose se- 
curity and accomm^ation have been the first objects aimen at in its construc- 
tion aod the manner of conducting it" 

These prove that the directors are &r from dissatisfied with the road and 
that they view it as a permanent work, and if it were not for one or two 
mere allusions to an '' engineer department," and to ^' engineers," in the re- 
port, very elaborate and satisfactory as it is on other points, one might sap- 
pose that the road came into being by some magical power emanating from 
the directors. After refering to " various surveys," and to the report of 
June, '41, they add, << The plan then adopted for the ^igineering depart- 
ment and the system of accounts then devised * • • have all proved 
efiective and satisfactory ;" and again, adverting to certain bills rendered by 
the contractors they. say these '^cannot be adjusted until the returns of the 
engineers have been examined and approved." 

And lastly, an important piece of information is given, to wit 

<< The engineer department has been nearly or quite settled np— some 
small additions may be required for services in settling the accounts with the 
contractors." 

Perhaps some one can state who these " engineers" were to whom these 
passages refer, and the writer leaves that question to be answered from other 
sources — ^but a few facts, known to him, may serve to show, if not incon- 
sistent with what has preceded, that there are various circumstances connec- 
ted with the road which reflect a little credit on these " engineers." 

The cost of this road when prepared for the probable amount of business, 
including about $64,000, paid stockholders for interest on assessments, will 
not exceed, << much if any, the original estimate, of about 923,000 per mila" 
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The expenditures, to Jan. 1st, '43, were, including interest, $1,107,240- 16. 
The length of the road from the centre of the Piscataqua river, at Ports- 
mouth, N. H., to the depot in Portland, is 50 miles 3003 feet The surveys 
were begun January 1st, 1841. The contracts were made for the entire 
distance on the 1st April following. The topographical examinations and 
the location, were consequently made within the three worst months of the 
year. One line was located, passing through York, east of Mount Aga- 
menticus. Wells, Kennebunk, Saco, to Portland, and another, which was 
subsequently adopted, diverging westerly from the first, at the Piscataqua, 
and passing through Eliot, South and North Berwick, west of Agamenli- 
cus, joining the first named, about 35 miles from Portsmouth. Thus ma- 
king some 86 miles of actual location, to accomplish which, in a part of the 
country requiring the most careful surveys, even at the most favorable sea- 
son for examinations, much time and labor were of course expended on pri- 
mary lines, exceeding by far, -in this as in most cases, the length of the line 
of location. 

In ten months from the letting of the work, 13 miles, and in twenty 
months, the 50^ miles have opened for travel— crossing the deep and rapid 
Piscataqua, by repairing and improving the old bridge, and connecting, at 
Portsmouth, with the Eastern railroad^ thus making a continuous line of 
road from Boston to Portland, about 104 miles, and on the 14th January, 
1843, the engineer department was dissolved by the resignation of the gen- 
tlemen of whom it was'domposed. 

There are other points connected with this road which might interest 
your readers, and in the hope that some one will yet go somewhat into the 
details, the writer has the more readily passed them by — his object is rather 
to protest against the unmanly course so prevalent among directors of pub- 
lic works, of hiding as far as possible, any allusions which may let stock- 
holders know to how great an extent they are indebted to engineers, not 
only for the successful construction of the works in question, but for the very 
materials of the reports themselves. 



ACCIDENTS UPON RAILROADS. 

Our last number contained a notice of several recent railroad accidents to- 
gether with some pretty severe remarks upon the culpability of those who 
allowed such accidents to occur. One of the editors having received the 
impression that one of these catastrophies had not been the result of gross 
carelessness on the part of the company and that many of the articles in the 
public prints had been written in ignorance of the facts and in a very impro- 
per spirit With this view of the case, a notice was prepared, but during 
an absence from the city, facts came to the knowledge of the other editor in 
regard to this and to other accidents, which gave occasion for the article 
which finally appeared. Since then we have understood that in one of the 
cases alluded to, erroneous statements were promulgated. We refer to the 
collision on the Reading railroad, which, it appears, was the tc^alt of direct 
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disobedience of express order, and not to any fault of the company or its 
perintendant, Mr. G. A. Nicolls. It is but an act of justice to Mr. N. that 
this correction should be made, for we should feel great regret that any no- 
tice in this Journal, directly or indirectly could be construed mto an unjust 
criticism upon the conduct of so worthy and efficient an officer. 

No harm has been done, however, by the discussion, which has been the 
means of eliciting the truth and of opening the eyes of companies and their 
agents to the necessity of an official organ through which to communicate 
to the public a correct statement of facts. If we are compelled to draw our 
information from the newspapers, we of course, must be influenced by the 
facts as we find them given — ^but if upon such occasions we receive oar ac- 
count directly from the company — ^by means of our various exchanges, cor- 
rect statements can be afibrded to the public and with an authority which 
cannot be given as things are now arranged. 

Among the various notices which have appeared, our attention has been 
drawn to a series of communications in the Baltimore American over the 
signature T. These seem to us to convey very just views and to embody 
much information. Extracts from them will be found on another paga 



The following extract of a letter from a London conespondent to a friend 
in this city, will prove interesting. 

London^ May I9thy 184a 

Mt Dear Sir : — Thinking you may feel an interest in the report made 
by the celebrated engineer, Robert Stephenson, on the projected railway 
from Paris to Lille and Vincennes with a branch to Calais, (the whole dis- 
tance about 256 miles) I send it to you by the present conveyance. It con- 
tains much interesting matter, and I hope will prove of interest to you. 1 
should be glad to hear from you respecting the prospect of your getting on 
with your magnificent scheme from New York to Albany. It appears to 
me, this is a work of such paramount importance to the city of New York, 
since the completion of the whole line of railway from Buffalo to Boston, 
that sufficient enterprize will be excited to complete it. Let me hear as 
soon as you can conveniently. T have read many of your statements in the 
American Railroad Journal, as well as in separate pamphlets, and I am 
thoroughly convinced that this work if properly made, must be of extraor- 
dinary advantage to the community, and of great pecuniary advantage to the 
proprietors of the stock. A rival work on the shore of the Hudson ought 
to be deprecated by any well-wisher of the prosperity of New York. Both 
works cannot be supported, and bringing forward this new scheme will pro- 
bably prevent either from being made. What is doing with this new pro- 
ject — is it given up, or do you feel any danger from it? 

I observe by the newspapers that the legislature of your State has grant- 
ed new facilities to the New York and Erie railroad company, which will 
probably enable them to finish this gigantic work. Ought not your concern 
and this great concern and all othera in the United States interested in Hia- 
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king railroads, to unite in trying to get congress to abolish the extravagant 
duty of $26 per ton, on railway iron? This duty is more than the first 
cost of flat bar railway iron, and not more than $3^ excess over the first 
cost of edge rails free on board at Cardriff or Newport I A duty of 100 
per cent ad-valorem on an article of such importance in promoting the pros- 
perity of our common country, and which cannot be made in America, does 
not show a very enlightened and patriotic policy in our government. I 
doubt not if the proper eflbrts be made that congress at its next session will 
abolish this unreasonable and impolitic tax. 

ACCIDENTS ON RAILROADS. 

Messrs. Editors — The frequent accidents on railroads, arising from col- 
lisions with cattle upon the track, is imminently perilous to human life, and 
ought promptly to attract the gravest attention of those in authority. There 
is, perhaps, no branch of our State police which better demands legislative 
interference, or which, in all previous attempts to deal with it, has been more 
misapprehended. In all countries the care and improvement of highways 
are important objects of public concern, and in their management in every 
well regulated community the convenience and safety of those having occa* 
sion to use them are deemed of paramount necessity. It is obvious that rail- 
roads have worked essential changes in our system of highways^ and that 
little has yet been done to adapt the laws to the new order of thmgs. • • 
It is apparent that those immediately engaged in railroad opperations have 
a deeper interest in their regularity and safety than any one else ; for not 
only are the consequences, m case of accident, vastly more serious to them 
than to other common carriers : but, besides the risk incurred by the imme- 
diate agents, in common with tne lives and property committed to their care, 
the most ordinary accident, arising from any cause whatever, can seldom 
happen without involving a loss to the company much greater than any 
amount of their daily profit. Although this should not dispense with the 
strictest regulations to ensure proper care and precaution from the parties 
concerned, it may well dispose the legislature to contemplate other sources 
of danger which due care upon the part of the companies or other agents 
^ caimot possibly guard against ; and wc think the unlimited trespassing of 
catrie upon the track of a railroad presents a principal source of hazard, for 
which an adequate provision has not yet been made. 

We presume that, according to the universal principles of law, if any one 
suffer aamage from the want of proper care by the agents employed, the 
companies would be liable. In tnis State, too, special legislative enactments 
have been made not only in aid of the charters and of the rule applicable to 
other carriers, but creatmg new responsibilities and imposing additional pen- 
alties unknown to the common law. It may be hoped, therefore, that as far 
as the companies are concerned these are sufficient to attain all that the laws 
can reasonably enforce. 

It is understood also that the managers of most, if not all the railroad com- 
panies, have co-operated with the law makers in these commendable efforts ; 
that they employ the fullest complement of agents of known sobriety and 
competent skill, and at the highest rate of wages ; and exact the perform- 
ance of their duties by the strictest contracts and seyerest penalties. It is 
believed also that they have at considerable expense established a superviso- 
ry force along the line of their roads to keep off cattle and look after other 
obstructions ; and, as far as the curvatures of the road will admit of it, have 
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placed upon the machinery the best contrivances which have yet been dia- 
covered, for the purpose, in case of accident, of protecting as far as possibk 
the passengers and property. 

The legislature has shown too that in their opinion something is doe from 
the public to the safety of the lives and property passing over Uiese new de- 
scription of highways. They have accordingly prohibited all persons from 
riding on horseback, or riding or driving or leading any horse or horses, 
mule, oxen, carriage, wagon or other vehicle, or any cattle, ^heep, bogs or 
stock, upon or along any railroad ; and " to protect the lives of persons tora- 
velling on railroads within this State," they have made it felony in any per- 
son to place or cause to be placed on any railroad anything calculated to o^ 
struct, overthrow or divert from the track any car passing on the road with . 
the view or intent to obstruct or overthrow any car, and mey have declared 
that if death ensue from any such obstruction, the person placing or caasing 
it to be placed upon the road shall be guilty of murder. All these provis- 
ions, however, relate to intentional offences, or to crimes of such deep atro- 
city as, it may be hoped, will seldom be conunitted ; leaving wholly mi- 
guarded those sources of danger, which though they may proceed from do 
criminality are of daily occurrence, and not less perilous. To what end, it 
may be asked, are railroad companies made, as unquestionably they should 
be, strictly responsible in case there should be any want of care in avoiding 
obstructions found upon the road, if no means be taken against placing such ^ 
obstructions upon it, inttntionally or otherwise ? The safety of the passen- 
ger requires that he should be protected not only against the negligence of 
the railroad agent in running over an animal on the track, but also against 
that of the owner who carelessly permitted the aliimal to be there — and this 
protection the law should afford him. 

The question is not between the railroad companies and the public ; nor 
whether this or that degree of care upon the part of agents of these com- 
panies is sufficient ; for all that is possible for these to bestow should be and • 
IS already exacted with the utmost severity. The real question is, in what 
manner the safety of the lives and property of the citizens passing over rail- 
roads can be best promoted, and by what means those causes most likely to 
produce mischief may be prevented. # • • • 

It is notorious that most accidents upon railroads are produced by coUis- 
sions and cattle trespassing upon the track ; and, from the fact that theses 
casualties are happening upon all roads, in all parts of the Union, and un- 
der every system of management, it must be evident that in the nature of 
the case where the obstruction is found, the collision is inevitable. Who, 
indeed, can suppose that an engine driver, or other agent, would risk not 
only his {)lace, but his life, or limb (the latter in his condition important al- 
most as his life) by needlessly running his engine into an animal found on 
the track? 

The rate of speed usually maintained on railroads, and which without 
such obstructions as we are treating of, may be maintained with greater 
safety than can be relied upon in the ordinary conveyances (as is satisfacto- 
rily shown by the minutest inquiry by a commission institued by the house 
of commons in England,) is one of the chief purposes of these improve- 
ments, and any attempt to limit the speed at a rate at which an engine and 
train might be suddenly checked would be destructive of these enterprizes, 
and consequently impracticable. Those acquainted with the operations of 
a railroad know that at a speed of not more than ten or fiAeen miles per 
hour the progress of an engine attached to a heavy train of cars cannot be 
arrested even within the space of one hundred yards, and that attempts to do 
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so often produce a concussion, in itself extremely hazardous. Upon a 
straight line of road, ordinary obstructions may and ought to be discerned 
at a sufficient distance to admit of the requisite precaution, and we are not 
aware of any case of collision that has happened under such circumstances/ 
But in passing curvatures, common to all roads, (often connected with steep 
grades, requiring such a quantity of steam, both in ascending and descend- 
ing, as to render it absolutely impossible suddenly to control its power) the 
obstruction meets the eye of the engine driver too late to enable him by any 
means whatever to avoid it It is also well known to every one at all ac- 
quaint^ with the subject that cows, especially, seldom or never show any 
alarm on the approach of th* engine ; they often get upon the road when 
least expected almost in contact with the train, and sometimes suddenly em- 
erging trom their concealment in the bushes on the side, pass upon the track 
within a few feet of the locomotive. It must be evident that in all such cases 
a collision is entirely inevitable ; and it may be safely averred that in at least 
ninety-nine cases out of one hundred accidents from these animals have hap- 
pened in this manner. . 

If any question be made upon a point of so much importance to the com- 
munity at large, the lepfislature, by instituting an inquiry by means of a com- 
mission, as is constantly done for the same purpose by tne En^lbh parlia- 
ment, may readily resolve all doubt The result, I am convinced, wilfmake 
the case even stronger than I have stated it ; and show conchisively that in 
almost every instance where cattle are run over on a railroad no human 
precaution could have prevented the collision. 

An attempt to fence off a line of railroad from the depredation of cattle 
is out of the question. Even if it were reasonable to impose such upon the 
companies, which it manifestly is not, the numerous county roads by which 
the railways are intersected and crossed would render the attempt wholly 
impracticable. In this connection it may also be observed that all railroad 
companies have not only paid the full value of the ground occupied by their 
worKs, but in most instances the expense of fencins^ the contiguous land has 
been actually included in the damages allowed to me owners. 

Now, if it be not in the power of railroad companies, by any degree of 
care consistent with the business and convenience of the public, to give 
greater safety to passengers and property, and there yet remain a source of 
^^minent peril to both, should not a remedy be looked for elsewhere ? Have 
■ not the public the right to demand it? Under such circumstances, we deem 
it the plain duty of those in authority to look to the origin of the danger, 
and to apply the remedy to it. It arises manifestly from the indifference or 
carelessness of the owners of cattle in the vicinity of railroads, who, instead 
of keeping their stock within proper enclosures, turn them out in the morn- 
ing with a clear knowledge of the fatal mischief they may occasion at any 
hour of the day ; or, what is even less excusable, turn out their herds at 
night, not only with the same knowledge of the danger they occasion to 
others but with a much stronger probability that before the dawn of day 
they may prove the immediate and unavoidable cause of the most fearftil 
destruction of human life ! What state of circumstances can justify a long- 
er toleration of such use of a man's property ? Should it not require a case 
of extreme poverty, or other urgent necessity to warrant any man to claim 
the privilege of supporting his cattle on the public or turning them out to do 
what mischief they may, at the hazard of such consequences 7 The just, 
humane and most effectual remedy, then, would be to prohibit the owners 
of cattle from allowing them to range at large in the vicinity of railroads, 
and to require that^all cattle in such situations be kept within proper enclo 
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sures. It is in the fiill persuasion that no other remedy will prove efiectaal 
that I have ventured to trouble you with this paper, I am by no means in* 
sensible of the apparent hardships with which such a general reguladoQ 
may be supposed to bear upon a few indigent persons ; though I am not wil- 
ling to concede that salutary laws of general necessity should be dispensed , 
with because they may g^ve rise to cases of individual hardship. It is not 
from such cases, however, that the great mischief of which I am treating is 
to be apprehended. If only the cattle of a few poor persons were alloired 
to range unrestrained in the vicinity of a long line of railroad the danger 
would be by no means so imminent, nor the necessity of the particular rem- 
edy so urgent The chief source of mischief arises from tha too prevalent 
and negligent practices of a very different class of our population ; who, 
with ample means to provide for their stock, leave their fields unencloted^or 
turn out their cattle upon the commons and in the mghways, as reckless of 
the consequences as it the danger from trespa^ssing upon railroads did not 
exist. It is by these means that herds of cattle are every where wandering 
by the line of railways, obstructing the track, and daily occasioning colli*' 
ions frightful to all, and, in many instances, &tal to many whose bosincs 
obliges them to use that mode of conveyance. 

Now although these practices might have been deemed hamiless, and 
therefore tolerated, in a difier^t state of things, we think it only reaaonable 
that having proved to be of most mischievous tendency under our present 
system of public improvements, they should now be prohibited and discott- 
tinned. « 

But, Messrs. Editors, I have already extended this article to an inconven- 
ient lenfi;th, and will close it My present purpose is accomplished, in call- 
ing public attention to an evil of serious magnitude, and indicating what I 
consider the appropriate remedy. At another time, I may follow up the ^ 
subject with some further observations calculated to embrace the views here 
taken,— Bait American. "T." 



Railroads in Austria. — An article from a Vienna paper of May 20th, 
states that the number of workmen employed on the railroads of Austria, 
was at that time more than 40,000, and that in a short time the number 
would^ be increased to 60,000. The railroad from Vienna to Prague will . 
be finished in (845. .^'. 



We are indebted to Mr. John A. Roebling for a valuable commn-'V 
nication on the subject of Wire Rope, and to Mr. J. I. Shipman for an in- 
teresting report of a Railroad Trial Both of these commnnications will 
appear in the next number. 

IS^ Several returns to our application for Railroad Tariffs will appear 
also, in our next 

{t^ Arrangements have been made- for completing a double track on the 
Pottsville and Philadelphia railroad. Receipts last month $51,000, — Pood. 
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For tba Amancan RailroMl Journal «nd Mechanics' Blagazine. 
AMERICAN MANUFACTURE OF WIRE ROPES FOR INCLINED PLANES, STANDING 
RIGGING, MINES, TILLER^ ETC. BY JOHN A. ROEBLING, CIVIL ENGINEEft. 

The art of manufacturing ropes of wire is comparatively new. Numer- 
ous attempts have be^ made in Europe and here, and most of them have 
proved failures. / collection ' of parallel wires, bound together by wrap- 
pings in the manner of a suspension cable, is no rope and not fit for running, 
it can only be vsed for a stationary purpose. The first rigging made in 
England, was of this description. The difficulty in the formation of wire 
rope arues from the unyielding nature of the material ; iron fibres cannot 
^be twisted li^e hemp, cotton or wollen ; their texture would be injured by 
the attempt To remove this obstacle, some manufacturers have resorted to 
mnn€ali%gy and thereby destroyed the most valuable properties of iron wire, 
viz. its great strength and elasticity. 

My first attempts in the manufacture of wire rope, were made four years 
«g», my intimacy with the construction of wire cable bridges induced me to 
jftTestigate this matter. The principles of my process differ from those of 
tile English manufacturers, they are original and secured by patent 
The novelty of my proceeding chiefiy consists in the spiral laying of the 
wires around a common axis without twisting the fibres^ and secondly in 
subjecting the individual wires while thus laying to a uniform and forcible 
tension under all circumstances. By this method, the greatest strength is 
obtained by the least amount of material, and at the same time a high degree 
of pliability. Each individual wire .occupies exactly the same position 

HOTB.— By the term elasticity, I mean the property of wire to stretch and (ive when subjected is 
a straini and to reswne its former lenxth after the strain ceases, without snfferinf a permanent elonf- 
atimi. Hie extent of elongation of iron is in proportion to the tension. In estimating the streoft]^ 
ef a rope, the strain it has to support, shonld ntm exceed the limit of elasticity. A permanent strain 
rafoires some oiore allowance. 

The elongation of good wire of Nn. 14, 15 or 16, amoants, according to my own experiments to 
_ JL_. of its length per ton per square inch. A strain of 16 tons upon a rope of I square inch seiK 
lion and 1000 feet long will produce an elongation nf 3 feet The limit of elasticity for working ropt 
I have assumed at 15 to 20 tons per square inch, arcordinf: to th* size and quality of the wire. A grcaV 
ir strain will produce permanent elongation, and if repeated, at last a rupture. 
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throughout the length of a strand ; another result of the precision and ibree 
appli» d in laying, is the close contact of the wires, which renders the admis- 
sion of air and moisture impossible. 

Thrre years ago 1 ofiered to the board of canal commisiuoners which was 
then in power in Pentsylvania, to put a wire rope of my manufiu:ture on 
one of the planes of the Allegheny Portage railroad, at my own risk and 
expense, the value of the rcpje to be paid in proportion, as it rendered ict- 
vices equivalent to a hemp rop^ This liberal offer however waa rejected 
and no: considered until the preset board came into office. Last year I pui 
three ropes, measuring in the aggrnrate 3400 feet, 4^ inches circumference, 
in operation on plane No. 3. Owin^ to the want of adhesion, I had at the 
start to contend with some difficulties. By means «f a double grooTe on the 
receiving sheave and a guide sheave pLced back of it, which crosses the 
rope and leads it from one groove to the o*ier, which improvements were 
added to the machinery last winter ; I succeHcd in doubling the adhffflw 
When in unfavorable weather there is delay and ilipping on the other planes 
the wire rope can at all times pull as heavy a loaQtci/Aov/ a balance as the 
engine is capable of hauling. The planes of the Ptrtage railroad reqnire 
hemp ropes of 8} inches circumference, made of the bist Russia or Italian 
hemp, and which cannot be trusts longer with safety than one season. 
They arc frequently from reasons of economy continued 1^ seasons* much 
however, d'/pcnds upon the weather and business. The imfaiorable circum- 
stances under which the wire rope had to work last year, effected it some ; 
the wear of the whole of this ssason, however, is not perceptfole, and its 
present condition promises a long duration. I am now manufiicturing 
another wire rope of 5100 feet long in four pieces for plane No. 10. 

The first rope of my make, 600 feet long, 3.^ inches circnmfernica.has 
now been in successful operation two seasons, hauling section boats fiim the 
basin to the railroad at Johnstown. Two more were put to work last syrmg 
at the new slips at Hallidaysburg and Columbia. From my present expe- 
rience, I may safely assert that trire rope deserves the preference over kewif 
rope in all situations much exposed, and where great strength and durabiU> 
ty is required. 

By my process of manufacture, the same pliability is imparted to the rope 
which is proper to the wire itself Paradox as this may appear, it is never- 
theless a fact and is easily explained. By pliability is here understood the 
extent of flexure to which the rope or wire may be subjected, without pro- 
ducing a permanent bend ; when released the rope must resume its former 
and straight position. To bend a rope requires force, and this force is in 
proportion to its areal section, caeteris paribus. 

Well manufactured iron rope is more pliable than hemp rope of the same 
strength. I am manufacturing tillers of flne wire, capable of bearing 3000 
lbs. and which ply around cylinders as small as four inches in diameter, and 
in which the wires are so compactly laid, that not the slightest shifting in 
their spiral position is to be observed. A number of my tillers are in use 
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en the Ohio and MiBsissippL Such rope would be pliable enough for run- 
ning rigging and be of long duration. 

I will here add a few remarks on the introduction ot standing wire rig^ 
ging in place of hemp rigging. This subject has for some years passed, 
engaged the attention of the navy department of England and France, and 
the success which has attended the use of wire in place of hemp for shrouds 
and stays in the naval and commercial service of Qrcat Britain, would, it 
appears, seem to warrant an attempt to test its utility on our national vessels. 

'Allow me to cite here a few remarks from the notes of Gapt Basil Hall, 
on a tour through Switzerland, and while examining the wire suspension 
bridge at Fryburg. He says, '^ attempts are now making and will ere long 
succeed, to introduce wire rigging, which is stronger and better than chaiuy 
because less dependent on the accidental quality and careless manufacture of a 
single part How strange it is, that the plan of making tcire bridges, so 
successfully adopted in France, and elsewhere, should not have found favor 
enough in England to be ^rly tried on a large scale. Fryburg bridge 301 
feet tpider than Menai, at least equally strong, has cost only one-fifth of the 
money. I do not think wire will answer for running rope ,* but for standing 
rigging it may, I conceive, be most usefulJy substituted for hemp, for with 
' equal strength experience shows it to be lighter." 

The cables of suspension bridges are stationary and will, when protected 
against oxidation, last an indefinite period. Standing rigging, (when com- 
pared to running rope) is nearly stationary, and there is little wear but what 
arises from the direct strain, which if supported by sufficient strength, will 
have no deteriorating effect In comparing the two materials, wire and 
hemp for rigging, the state of preservation and time of use should be con- 
ftdered. For instance, a hemp stay of a certain size, made of the best Ital- 
ian hemp, will when new, possess two-thirds of the strength of a wire stay 
of the same weight per foot ; but let the two stays have been exposed and 
served five years, then the strength of the hemp stay will be gone, while 
the wire stay will not show any perceptible reduction. In this case, of 
course, a common wear and tear is supposed. 

The most prominent features of wire rigging as compared to hemp rig- 
ging, are its great durability, less weight and size, less surface exposed to 
wind, less danger in time of action of being destroyed by shot Another 
good quality of the wire rope is its great elasticity which is quite sufficient 
to counteract the effect of a sudden jerk, while a vessel is rolling heavily at 
sea. The elasticity of hemp rigging is only to be relied on to a very small 
extent, it will give and stretch a great deal but not return. 

A common objection of those not ^miliar with the nature of wire rope, it 
lis supposed rapid destruction by oxidation, but no apprehension is less foun- 
ded than this. Running wire rope while in use either in or out of water, 
in mines or any other situation, will not even require the protection of oil| 
varnish or tar ; while at work it will rust no more than a rail or a chain in 
me, but when idlq oxidation will affect ii in proportion to the sar&ce expo- 
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aed. AS) however, the process of laying is carried on with mathematioal 
precision, by which the wires are brought into the closest contact, the asaeoh 
blage of wires in form of a strand, present a solid rod, which will be no 
more subjected to rusting than the link of a chain of the same size. The 
individual wires as well as the strands and ropes are coated with an excel- 
lent varnish during the manu&cture. ^ Wire rigging will require no other 
protection but oiling or tarring once or twice a season. Where eleganc* ii 
an object, black or gre^i paint may be used. Rigging made of annksd 
wires and not painted, would present a most elegant appearance and be ex- 
empt from all rusting. 

Wire rope can be spliced in the same manner as hemp rope. The attnelh 
ment of wtre shrouds to the sides of the vessel and to t&e masthead and their 
connection with the rattlines (which should also be of wire) can be efieded 
by the old method ; the use of wire however, will suggest some modifica- 
tions better adapted to the material. 

Some wire rigging has heea manu&ctured in England which simply con- 
sists of a collection of parallel wires bound together and served over with 
^lernp. These mixtures, as experience has proved in the case of tiller-ropai^ 
are objectionable, the wire will rust inside of the hemp in spite of all pro- 
tection by varnish ; besides the cover of hemp, which adds nothing to the 
strength, is only an additional expense. 

Iron is ncyw gradually superseding wood in the construction of vesaels, a- 
complete revolution in ship building has already commenced in EiagUmb 
Although very expensive at first, iron ships will prove the cheapest in ths 
end. Are there any well founded objections to wire rigging, which assmnflS 
die same relation to hemp rigging as wooden ships to iron ones? Then 
are none. Why then not test this matter by encouraging those who 9X& 
capable of bringing it to perfection 1 A number of iron vessels are now 
building for the naval and revenue service, which seem to offer appropziatn 
occasions for the test of this matter. 

Saxonlnirgj Pa.j Sept. 1643. 

ACCIDENTS UPON EAILROADS. 

Messrs, Editors : — In a previous paper I adverted to the essential chanse 
worked in the system of highway police by the introduction of railroadSi 
and the application of steam power to vehicles on land ; and pointed out the 
necessity of correspondent regulations for the safety and protection of such 
as have occasion to use these new improvements. I think the subject can- 
not be too earnestly pressed upon the attention of those who have the power 
and whose duty it consequently is to deal with it 

It is foreign from my present purpose to advert to the ultimate efiect whieh 
the new and wonderful power now m successful operation is destined to pro- 
duce upon all the relations of trade and of society at large ; but it may well 
be supposed that the suddenness with which the invention came upon the 
public, and the extraordinary results that immediately attended it^ prevented 
die proper attention to the means more particularly calculated to msure safe- 
ty in its practical operation. 

In the prosecution of these improvements the United States and Knglsnd ' 
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took the lead ; and though in both countries the common high rood was ra- 
pidly superseded by an agent of such vast power for good or ill, some tinw 
elapsed Wore the authorities of either appeared aware of the necessity of 
appropriate regulations adapted to this new 8p(>cies of communicatioiL 
This branch of the subject first attracted the attention of the gbvemment in 
Ekigland. 

In the year 1838 the reports of '' commissioners appointed to consider 
and recommend a general system of railways for Ireland," was presented 
by the conunand of the Queen, to both houses of parliament ; and in these 
the dangers of railroad travellinc^, as compared with that on theconuncm 
highway, and also the means which had already been provided against the 
former, are parucularly considered. 

The reports were subjected to the fullest discussion by some of the ablest 
writers in England, and I cannot do better than devote the most of this arti- 
cle to a quotation from one of the best papers to which the investigation 
gave rise. The reader will be thereby better enabled to appreciate the Ah 
servations I have already submitted, and those which I may hereafter make. 

It will be perceived from the fects stated in the quotation, that the rigor- 
ous exclusion of cattle from the track is part of the means resorted to m 
England to guard against the dangers upon railroads, and that to this pre- 
caution the extraordinary safety which has attended them may be mainly at- 
tributed. 

The writer is treating of those parts of the reports relating to the dangers 
^ attendant upon the old and new description of roads, and, s^er many perti- 
nent observations upon the advantages of the extraordinary velocity with 
which passengers and heavy goods are transported upon railroads, he pro- 
ceeds as follows : 

" The dangers of travelling in either fashion may be divided into fimr 
heads, namely : 

1. The dangers of the road. 

2. The dangers of the carriage. 

3. The dangers of the locomotive power. 

4 The dangers arising from momentum, or from the weight of burdeii| 
multiplied by tne velocity at which it is conveyed. 

'^ As regards the first of these, we arc certainly humbly of opinion that 
eateris paribus, a railway must be less dangerous than a high road ; be- 
cause it is flat instead of*^ hilly ; because a surface of iron is smoother than 
a surface even of broken stones ; li^cause the lip of the rail which confines 
the wheels is an extra security which the common road does not possess ; 
and because wagons, vans, carts, private carriages, and all other vehicles, Oi 
^ell as horses and cattle, belonging to the public, are rigorously excluded. 

^ As regards the^second of these dangers, we submit to our readers that 
ceteris paribus, a railway car must be less dangerous than a stage or mail 
coach, because its centre of gravity, when empty, is low instead of high; 
because its passengers sit low instead of high, inside and not outside--4)e- 
cause its axles, receiving no jerks, are less liable to break — and consequent- 
ly because altogether it is less liable to overset. 

^ As regards the ^hird of these dangers, we conceive there can be no 
doubt whatever, that, cateris paribus, a locomotive engine must be less dan- 
gerous than four norses, because it is not liable to run away, tumble dowiy 
or shy at strange objects oriuoises — because it has no vice in it — because tt 
is not, Like a horse, retained and guided by numberless straps and buckleSi 
the broking of any one of which would make it take fright And buMfy, 
because, by the opening of a valve, its restless enterprizing spirit can, at any 
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moment, be turned adrift, leaving nothing behind it but a duJI, hannlen, 
empty copper vessel. 

" It is true that it is possible for the boiler to explode, yet as the safety- 
valve is the line of least resistance, that accident with mathematical certain- 
ty can be so easily provided against, that it is not now apprehended ; and 
even if, contrary to philosophical calculations, it should happen, the sudden 
annihilation of the locomotive power would injure scarcely any but those 
% firemen or engine drivers answerable to the public for their neglect which 
had occasioned the misfortune, while to the great bulk of the passengers, it 
would create no inconvenience except a gradual halt of the train. 

" With respect to the fourth of these dangers, it must be admitted, that 
both the speed and weight of a railway train are infinitely greater than the 
momentum of a mail or stage coach ; yet, if the latter, in case of serious ac- 
cidents, be sufficient to cause thu death of the passengers, it might be sug- 
gested that the former can do no more ; just as it is practically argued by 
old soldiers, when they rebuke recruits for dreading artillery, that a musket 
ball kills a man as dead as a cannon shot. If a railway train, at ftill speed 
were to run against the solid brick work of the tunnel, or to go over one of 
the steep embankments, the effect would mechanir^lly be infinitely greater, 
but perhaps not more fatal to the passengers, than if the mail at its common 
pace, were to do the same ; besides which, it must always be remembered, 
that though the stage may profess to travel at the safe lukewarm pace of 
eight miles an hour, yet any accident suddenly accelerates or boils up its 
speed to that of the railroad, under which circumstance the carriage is on-^ 
governable. In going down a hill, if a link of the pole-chain break — ^if the 
reins snap — or if the tongue of a little buckle bends, the scared caule nm 
away — and it is this catastrophe, it is the latent passion, and not the ordinary 
appearance of the horses, which should be fairly considered, when a com- 
parison is made between railroad and common road travelling; for surely 
there is infinitely less danger in riding a horse that obeys the bridle at twen- 
ty miles an hour, than there is sittin;j^ demurely trotting, at the rate 6f eight 
miles an hour, on a runaway brute that is only waiting for the shade of the 
shadow of an excuse to place his rider in a predicament almost as unenvia- 
ble as Mazeppa's. 

" There is nothing, we understand, at all either dangerous or disagreeable 
in going what is vulgarly termed " fast," if no object intervenes mechanical- 
ly to oppose the progress. Now we l^ve already shown that the obstruc- 
tions which exist on a railroad are infinitely less than those which exist on 
a high road, inasmuch as from the former every human being, animal and 
vehicle is excluded^ excepting those safely included in the train. 

'* So much for theory ; in practice the precise amount of the danger of 
railroad travelling, even at the commencement of the experiment, will at 
once appear, from the following oflicial reports, to have been about ten pas' 
nenffers kilh'd out of more ih&n forty-four millions! [See opposite paga] 

Now, in England the average speed upon railroads is at least thirty miles 
per hour, and from the feregoing observations we think every one will be 
struck with the miraculous saft^y with which, with such an extraordinary 
degree of velocity, railroads have transported so many millions of human 
beings I When the reader reflects that this safety is chiefly attributable to 
those rioforous measures by which cattle — the most common cause of ob- 
stiuction — are excluded from the Enirlish roads, he will be apt to inquire 
whether similar preventives be not equally called for, and should not be 
adopted in this country. — Bolt. American, T. 
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NvUr^on PracHcal Engineering, 

the other has been invented by M. Arnoux, which waf first introduced, and 
as we learn with entire success, on the Orleans railway on the 10th June. 
The number of passengers on the line of the Orleans railroad in the month 
of June was 50,329, and the amount received for passengers, post chaises, 
horses, merchandize, etc., was 320,417 francs. On the same railroad to 
Gorbeil, in addition to those on the Orleans line, the number of passengers 
in June was 74,420, receipts from all sources 1 14,505 francs ; total of pas- 
sengers in the month 124,749 ; receipts 434,922 francs. 

NOTES ON PRACgnCAL ENGINEERING. ^NO. 2. 

Qnbical Quantities. 
In preliminary surveys the object is to'determine from the levels of the 
^centre line the quantities of excavation and embankment to such a degree of 
accuracy, as to give a fair view of the absolute cost and also of the relative 
merits of the rival lines. Where there is no transverse slope the degree of 
accuracy is limited only by the number of levels in a given distance an(kthe 
calculation is as easy and expeditious as can be desired. 

When the ground slopes transversely, the Inclination ia taken by the lev- 
el and rod or by the slope instrument. In the great majority of cases the 
latter will be the more convenient method. Having the centre levels and 
the slope on each side, we are prepared to calculate the cubic content, on the 
assumption that the surface of the ground is even from the centre to the 
point where the cutting or embankment runs out. It is not intended here to 
examine the merits of various modes of finding these quantities, whether by 
tables or by a graphical process, but to suggest a combination of the two 
which appears to offer some advantages in hill-side work. 




Draw a half section of cutting, as in the wood cut, to a scale of about 
half an inch to the foot, on which the divisions at centre and on the slope 
may be distinctly marked to tenths of a foot ; though two tenths would be 
near enough in practice. If the inclination be taken in degrees, then with 
a protractor and with a thread at the given angle over the centre cutting we 
have the point where the slope cuts the surface of the ground and of course 
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the depth O. The half sum of these depths in a table of level cutting will 
give a quantity too great by a triangular prism T, having its altitude equal 
to i(0— C) and for its base i(0— C)r. 

Example. Depth of cutting at centre 20 feet, half width of base 20 feet, 
slope 1^ to 1 and depth at outside stake determined as above, 30 feet; re- 
quired the cubic content per 100 feet 

(20+30) per table of level cutting = 3,588 cub. yds. per ch. 

(30 — ^20) per Mr. Johnson's table of prisms = 694 

Content = 3,518*6 cub. yds. per. cIl 
omitting the correction for longitudinal slope as is usual in preliminary sur- 
veys. This plan of approximating Ihe cubical contents requires, in addition 
to the ordinary tables, merely a table of triangular prisms and a half section 
of cutting and embankment. For the latter it is only requisite to erect a 
perpendicular at the proper point between the centre of cutting and the slope, 
when the slopes are equal ; if unequal a separate diagram may be used. 

In place of taking the transverse inclination of the ground in degrees it 
may be taken in "feet rise" in a given distance — say the half width of road- 
way — ^then the following plan may be adopted. 

Mark on the vertical line of centre cutting not only the depths, but also 
the cubic yards per chain due to those depths and draw horizontal lines from 
the centre to the slope at each division. Then the centre cutting and rise in 
half breadth being given, place the e^ge of a graduated rule on these two 
points — ^the zero over the centre cutting. The point where the edge of the 
rule crosses the slope determines of course, the height O ; the half distance 
between these points will be on the horizontal line on which is marked the 
cubic content per chain 4ue to a depth = J (C+0). The divisions on the 
edge of the rule will give this half distance at a glance, and, to prevent con- 
fusion, the horizontal lines may be drawn in difierent colors. This quan- 
tity will therefore be called off by inspection. The correction may be 
determined in a similar manner. Graduate the edge of a short rule 
to the same scale as the line of centre cutting, but mark on the divisio'ns 
the. cubic yards per chain contained in triangular prisms of which these di- 
visions represent the aUitudes. Then, placing the zero of this rule at the 
centre cutting, the division where the horizontal line, determined above, 
crosses the edge of this rule will give the correction also by inspection. 

It frequently happens that the choice hes among a number of lines con- 
necting the same points and not materially differing in the quantity of earth- 
work. In such cases a close approximation to the actual quantity is neces^ 
aary, and the calculations become laborious. It is for the reader to decide 
whether the methods suggested in these notes compare favorably or other- 
wise with his own practice. If the latter, he will perhaps make his views 
known through the columns of the Journal. 

The following table may be useful in some cases of earth-work and ma- 
sonry. It gives the correction per cent to be deducted from the average of 
the bases of frustrums of pyramids or, which is the same thiogi from tbe 
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balf sum of the sob'd contents of two trangular prisms erected on these Ik- 
ses. Snppose D and d to represent the end areas of a frnstnim of a pyra- 
mid whose altitude is 1, then the solid content will be^(D4-d-|-vDd); 
but by averaging the end areas it will be ^ (D + d). Table II gires the 
deduction per cent to be made from ^ (D -|- d) to give the true content 

Table II. 
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THE LONG ISLAND RAILROAD COMPANY VS. LUTHER LOPER. 

This was a resort of the L. I. railroad company, to the legal course in 
case of a disagreement as to the value of property taken for the use of the 
company. On application to the vice chancellor, three appraisers were 
named and accepted by the parties, notices were issued and a day appointed 
by the apprdsers to view the premises and hear lAich evidence as the parties 
might choose to offer in reference to value, damage, etc. The appraisers 
met according to appointment, and the parties appeared with their witnesses, 
J. R. Lott, Esq being counsel for Loper, and the company being represent- 
ed by their president and two directors. 

*The president of the company offered the map and profile of the ground 
taken, and the appraisers proceeded to view the land as staked out The 
counsel for Mr. Lioper then claimed that his client was entitled to receire, 
Ist, the full value of the land, stated to be $75 per acre, and 2d, a sufficient 
sum of money to build and maintain a fence on each side of the road for the 
duration of the charter, and a further compensation for the grain and grass 
destroyed in the construction of the road. To establish his position several 
witnesses were called, who testified that the whole farm taken together was 
worth 1550 per acre ; that the portion taken for the railroad was worth $60 
per acre where the ground was cleared, and $10 per acre where covered 
with wood ; one witness considered the- railroad a damage to the farm, and 
another that it was worth about as much as before, and that the fencing was 
worth seven shillings [87J cents] per panel of 12 feet The testimony of 
other witnesses on the same side to the same hcta was also taken, and the 
oonneel here rested bis casa 
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The presideat then opened the case on the part of the company, by givbg 
a general statement of the business and condition of the road with a view of 
showing its operation upon the interests of the landholders, which he claim- 
ed was in every case beneficial ; he submitted to the commission whether it 
was just that a party benefitted to the amount of some hundreds of dollars 
should come forward and claim of the party conferring the favor, a large 
sum because he himself was not quite so much benefitted as his neighbor 
through whose land the line did not happen to be located ; he could not per- 
suade himself that the commission would be willing to adopt the principle 
that because some of Mr. Loper*s neighbors were benefitted $1000 and Mr. 
Loper but $500 that» therefore the company should pay him, Loper, the 
diflference. And finally, on the part of the company the ground was' taken, 
that the spirit as well as the letter of the statute, required the commission to 
consider whether the whole farm was worth more or less by the occupation 
of a portion of it by their road, and he contended that in case he could show 
as he hoped to do, to the satisfaction of the commission that the land was ac- 
tually more valuable than before, they were bound to adjudge that there was 
no damage done ; that the term compensation used in the charter could not 
by a fair construction be limited to a payment in money, but embraced all 
the advantages in any way connected with the road and that any rise in the 
value of the property was actually a compensation for the damage as if the 
same amount was actually paid in money, or any facilitj^ in transportation 
of produce or manure or saving in time, were actually a portion of the com- 
pensation required by the statute. In support of this position he cites several 
cdles where railroads, turnpikes and common roads had been established on 
the same ground, and also the universal custom in cities of assessing benefits 
and advantages as well as allowing for damages when they occurred, and 
he contended that these were all parallel cases except that the company's 
charter gave them no privilege as to the assessment of benefits on those 
whose lands were not immediately occupied by the company, and confined 
tham solely to the question of damage. He considered it a monstrous per- 
version of law as well as of common sense to allow a man to be entitled to 
damage, when the property in question was actually increased in value 50 
per cent, by the very parties to whom damage was attempted to be charged. 
Witnesses were then called who reside along the line of road, to show the 
advantages they derived from the road in their farming operations, but their 
evidence was objected to as irrelevant, and witnesses were then called to 
show what had been the value of the land previous to the location of the 
road. They testified that Loper gave about $30 per acre for the farm with 
'^ood buildings, that the ordinary price for cleared land was $20 to $25 per 
acre, and for wooded land $2 to $5, ani several witnesses testified that they 
considered his land worth from $300 to $400 more on account of the facil- 
ity of sending his produce, wood, etc., to market, and obtaining a return of 
manure at the company's prices. 

In reference to the fencing, it was contended on th^ part of the cofmpanyi 
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Ibat cattle gimrd8 at the cross fences Were safficient, and that no fences were 
needed to make the road safe ; a model of the guards used on the road was 
exhibited and several witnesses examined as to their effect in protecting the 
landowner, and here the testimony on the part of the company closed. 

The counsel for Loper in reply denied the position that the benefits con- 
ferred were to be at all considered, and contended that the legislature had in 
erery case where such a course was intended introduced a specific clause to 
that efiect ; that the commission \tere bound to consider the damage only, 
without refer^iice to any prospective benefit ; that the term compensation sig- 
nified a payment of a specific sum of money and that any other definition 
was inconsistent with its usual meaning and with the decisions of the courts 
in similar cases. He contended that the admission of the principle of ofiset 
in these cases would be opening a wide door for all kinds of speculative en- 
terprizes, and that the commission were bound to repudiate such a constmc- 
tion of the law, in justice to the community as well as Mr. Loper. That 
the similarity supposed in this case to that of city corporations did not exist, 
and that the omission in the charter to specify the assessment of benefits on 
other than the owners of lands occupied by the company was sufiicient to 
show that such was not their intention in reference to the owner himself for 
it would result in great injustice if one man was to be taxed for the benefit 
of his' neighbors and that too, without his consent, while they enjoyed the 
advantages without contributing a farthing ; and finally he cited several cases 
from Wendal's reports, particularly that, of the Mohawk and Hudson rail- 
road company vs. Bloodgood, to show the law in reference to fencing,^de- 
ciaring that although he supposed the cattle guards might be some security 
he considered a fence necessary to the perfect security of the landholder. 

The commission decided that the land was worth $10|f25 per acre, and 
that Mr. Loper if he chose to erect a fence on one side through his cleared 
land should have 70 cents per panel of 12 feet for making and maintaining 
the same. 

NOTE. — Since the above case the vice chancellor, in a case reported for and printed in this Joaraalf 
decided that no fences were necessary. See Long Island railroad company ts. A. M'Conochie. I have 
given a sketch of the proceedings becanse they present what I conceije to be the true ground to be tac 
ken in similar cases where amounts are claimed from companies under the name of damages, which 
ahonld rather be termed a fine for conferring benefits, inasmuch as the amount claimed is generally in 
exact proportion to the advantages conierred. I believe that the commissioners of pvblic worhi in 
most of the United States adopt the principle of ofiiwt is estimating damages and I eaanot sea why 
the principle should not be followed out in similar cases. 



Tolls and Trade of the Canals. — The amount of flour and wheat arri- 
ved at the Albany ofiice during the 2d week in October, was fiour 57,688 
ibis., wheat, 5,674 bush. Making an aggregate of 58,970 barrels. The 
amount of merchandize cleared from this office during the same time amoun* 
ted to 2,998,100 lbs. 

Tolls during the same week, amounted to $8,953 52. There is a slight 
&lling off in the receipts of tolls and the shipments of merchandize from 
the first week, but the arrivals of fiour exceed those of the first week in 
Octo))er, by 3,946 barrels. — Albany Argus, 
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Being a paity referred to in the communication of Mr. LiUrobe, proprieij 
forbids that we should say more, at present than that we commend it to the 
earnest attention of our readers aa containing the outlines of a plan which 
appears to be in some form or other regarded by most of the Profession aa 
the only feasible and acceptable mode of producing a union of the Profeasioa 

of CiTil Engineers. ^ 

1 > 

For the American Railroad Jonmal and Mechanics' Magazine. ^^ 

It is known to most of the Profession throughout the United States, thai 
in the year 1839, an attempt was made to establish << an American Society 
of Civil Engineers." A convention, having this object in view, assembled 
at Baltimore in February of that year, and the measures then adopted seem* 
ed as conducive to the end proposed as could have been devised, and were 
carried faithfully into effect by the officers entrusted with their execution* 
The project, however, failed, as had been predicted by those unfriendly or 
indifferent to it, and feared by its advocates and supporters. The causes of 
the fiulure were obviously to be seen— in the wide space over which the 
members of the institution would have been scattered, rendering their meet- 
ings inconvenient and expensive — in the sectional feeling attendant upon the 
division of the country by the boundaries of distinct States, each having 
its own capital and uniting its o\^7i body of Engineers by a local esprit de 
corps ; and again in the difficulty of satisfactorily adjusting the appointments ' 
to office in the organization and government of the society. 

Th^ attempt to establish a National society having thus failed under cir- 
cumstances which discouraged its repetition, it may have occurred to some 
that each State might have a distinct society for itself, or that several contigw 
uous States might unite in the formation of one ; thus, in the latter case, di- 
viding the Union into groups of States for the purpose. To the first of 
these plans the objection is that only a few of the larger States are likely 
ever to possess, at one time, within their limits a sufficient number of Civil 
Engineers to support such an institution ; and that in the composition of this 
limited number, changes will be frequent, owing to the constant emigration 
of the members from one State to another. The same difficulty exists though 
in a lees degree in the partial confederation of neighboring States ; and in- 
deed it is manifest that any extent of territory less than the whole country 
must contract the jurisdiction of such an institution, very much to the disad- 
vantage of the objects it is designed to promote. If independant or associar 
ted State societies were however formed and found to operate well within 
their own boundaries, there must still be some means employed to connect 
their separate action, so as to maintain a mutual intercommunication between 
them, in order that the individual proceedings of each might enure to the 
common benefit of the whole— and this federative connection would be as 
essential to the advancement of their common objects, as our general govern- 
ment is to the promotion of the general welfare of the republic of which we 
are the citizens. This correspondence between the State societies woukl, for 
lh« moat part be epistolary, and carried on through their officers ; for, thd 



04 An AMerieam Society of Civil Engmeerg. 

members at hrge of the several bodies could no belter afibrd to mingle in- 
terchangeabl J in the meetings of their respective assemblies, than they cooU 
come together in the general convention of a National Institate— 4md inter- 
course conld not be kept op by delegations^ either with convenience to the 
deputies or general ad^'antage to their constituents. So then, it wonld ap- 
pear that pen, ink, paper and the mails must, at last, be the grand medium 
of commuDication among the Profession. Why, then, not take to it at once 
without a resort to societies difficuU to form, expensive* to maintain and after 
all inefficient in their operation? 

To the abortive plan of one or more " societies," this interogation pre- 
sents, as the conclusion following the preceding premises, a very obvious al- 
ternative, and one which the Profession has been ail along practically em- 
ploying. Engineers who want information from each other and cannot get 
it by talking, do it by writing. The improvement by which this most hr 
miliar mode of intercommunication is susceptible, and which it is much in 
need of, is a more general diflusion of its advantages by the introduction of 
that system without which nothing of an associative character can flourish. 
And of what should this system consist % Of nothing more than this ; that 
a reservoir should be provided into which by the conduits already existing in 
the mails of the country, every individual of the Profession who has so 
owch as a drop of professional knowledge, may cause it to flow ; or, in plain 
terms, that a Journal should be established as the general organ of the fra- 
ternity, to which every one of its members should regard it an imperative 
duty to contribute paragraphs or pages as his ability and opportunities may 
permit. 

Now there are already several publications founded and maintained ibr 
this very object ; so that this part of the scheme is no more new than the 
other, and all that I pretend to, is to point out the capability of this plain, 
cheap, and long though imperfectly used mode of correspondence to eflect 
nearly all that such a society as was originally contemplated could have ac- 
complished. If I succeed in this I shall, it is true, deserte no more credit 
than Dr. Franklin merited, whei^ he proved to the Parisians that the sun 
rose at such an hour and gave light as soon as he was up— but with this I 
shall be satisfied if the consequences of the demonstration be what I desire. 

That an epistolary association of Engineers may become an efficient 
means of professional intercourse, the following requisites are indispensible. 

There, first of all, must be aroused and kept alive in its members, an ardent 
desire for the advancement of the interests of the Profession in the acquisition 
and diffiision of science, experience and skill : an active esprit de corps in 
our ranks, leading to strenuous and united eflbrts to raise our character as a 
liberal profession in our relations to the other professions. A generous em- 
ulation among ourselves individually, entirely free from bitter personal ri- 
valry. The suppression of a hypercritical temper in regard to the literary 
merits of the articles which may appear in our Journal, the substantial in- 
Ibfmation ccmveyed beingf looked at through the style ot its communicatioii 
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however inelegant that may be, always provided it be suffic^tly perspicu-' 
0U8. The best practical Engineers are not always the best writers, and as 
there is so much of the mechanical in our pursuits, we sbould encourage 
free communications from those whose calling is entirely of that kind ; but 
who might, if their compositions were too severely criticised, be deterred 
from giving us the benefit of their knowledge. 

To keep under the sensitiveness to be found fault with, which leads to so 
much personal retort and acrimony iii the discussions which figure in pro- 
fessional Journals. We should not wince at criticism however condemna* 
tory, provided it be &ir and free from an unkind and caustic spirit. 

Sectional and State jealousies, which we all know to have heretofore ex- 
cited in no inconsiderable degree, must be suppressed, and the whole United 
States be regarded as our common country. The promotion of national 
feeling is of prime importance to our object, as it disposes one State to bor- 
row more freely from another whatever may be found of superior merit 

A spirit of frank inquiry into the practice of others, in regard to modes 
of contraction of works and their management, should be promoted ; so 
that no Engineer who /has a work to do, or a system of management of a 
finished work to organize should Ml to acquaint himself with the methods 
used by others in analogous cases. The ambition to be difierent from all 
others in our way of doing things is too prevalent It is a spirit more par- 
donable than wise ; but as it will continue to possess us, the way to gratify 
it mid secure originality in our own productions, is to know all that others 
have done before us in that department 

Untiring industry in collecting and communicating every species of pro- 
fessional information within our reach. We should avail of every oppor- 
tunity of noting down the facts falling in our way (however comparatively 
trivial) bearing upon professional principles. These observations should be 
transmitted to the Journal at our earliest leisure. And in regard to this 
most meaning word leisure, it is necessary that right ideas should be enter- 
tained, as wrong ones are so prevalent The Engineer who waits for en- 
tire cessation from professional occupation and care to record his experience 
for the benefit of others will wait in vain, and do nothing for them after all. 
Leisure will never come to hinv even if employment should cease. That 
suspension of labor generally brings with it a loss of active interest in the 
concerns of the profession, and the procrastination which prompts him to 
postpone until an idle hour, his note or his contribution to the Journal foun- 
ded upon it, will in a majority of cases put ofiT the making of it altogether. 
The undersigned frankly avows that he speaks in this matter from personal^ 
experience. 

The Engineer should not wait until he actually and immediately wants 
information upon certain points ; but if anything should occur to make 
him sensible of the advantage of eliciting, for the common benefit, the ex- 
perience which may exist in regard to such points, he should at once pro 
pound in writing a series of queries, and forwaid them to the Journal, ad- 
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ditmei to the Fiofenion at large, and calling for answers, vMch shonU be 
promptly given by those who can furnish them. 

The information thus asked for should be as detailed as possible— Tague 
and general accounts of works are mostly unsatisfactory and of no practi- 
cal utility. We want to be saved the labor of studying out for ourselvet 
what has been already and successfully carried into efiect by others, so that, 
in all that we do to advance the art of Engineering, our first step may be 
planted in the last foot print of him who preceded us, and has gone on that 
track as &r as his own purposes required. A vast deal of sterling talent 
and precious time is thrown away in re-inventing what has been already in- 
vented and applied, if we did but know it — and a vast deal of mortificatioQ 
is felt in finding that what we had worked so hard to secure as our own 
should after all belong to some professional brother who had got the start of 
us. And as no verbal description of a work is good for much unless ilhn- 
trated by drawings, these should always be furnished ; but as the making of 
drawings to a scale and in such style as would be creditable to the contribn- 
tor as a drafbman would generally consume more time than he could com- 
mand, it should be sufficient for him to send to the Journal a rough sketch 
exhibiting all the necessary views of the subject, with the required dimen- 
sions and explanations, from which a drawing might be made by the profes- 
sional draftsman in the employ of the establishment and who should be a 
person of more than ordinary intelligence and skill. 

Failure as well as success in constructed works should be communicated 
to the Profession through the Journal. The experience derived from failure 
has often been truthfully said to be more valuable than that drawn from suc- 
cess. The latter makes us often too bold ; the former keeps us in salutary 
check and indicates what we are to shun. The making of these experimen- 
tal defects known to the world will indeed prove the most difficult of our 
tasks, and will call for much ingenuous candor on the part of those whose 
misfortune it has been to do that which has undone itself And, if that high 
degree of frankness cannot be practised by the authors of the abortive plans, 
others, who are witnesses of their want of success must not hesitate torepoit 
it for the common benefit, however invidious the office. This should be 
done of course in the most delicate way and the imputation of personal 
blame be avoided if possible. 

Such are some of the general principles which should govern us in the 
conduct and support of the periodical which should be established as the 
organ of our profession and the repository of its theory and practice as d^ 
veloped by the united science and experience of the Civil Engineers of the 
United States. 

Now in the execution of this proposed plan of systematizing our episto- 
Jary intercourse with each other on professional subjects, how should we 
proceed ? A few suggestions will essay an answer to this question. 

First — ^we might set up an entirely new Journal, or secandj we may se- 
lect for our purpose one of those already in existence. 
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Difficulties attend both plans ; but the most serious I thinlc surromid the , 
former, as it would require another convention of Engineers, (he assembling 
of which would be next to impracticable. Better then undertake the office, 
invidious though it be, of choosing between the papers now established, and 
proceed to reorganize and enlarge the otie which may be chosen, to suit the 
object we have in view. The two principal periodicals devoted to the sub- 
jects of our profession are the '^ Journal of the Franklin Institute," and the 
. one from whose pages I am now speaking. Upon either stock might be 
engrailed the improved scion whose cultivation we propose. In regard to 
the Railroad Journal it is but fair to say that its original establishment was 
a generous enterprize, which has been poorly rewarded in the hard struggle 
for existence which it has maintained for the past twelve years. This publi- 
cation possesses interest in the fact that its birth and that of the railroad sys- 
tem were simultaneous and their existence thus far coeval .1 say nothing 
of the past conduct of this Journal, except that in the feeble support, profes- 
sional and pecuniary which it has for the most part received, an excuse 
might be found for a much less spirited and able management than has 
marked its course. 

Of the Journal of the Franklin Institute I need say no more than that it 
is a paper whose high reputation, enjoyed ever since its institution fifteen 
years since, is most fully merited. This periodical has possessed a great 
advantage over those conducted by individual enterprize, in being the o^gan 
of a scientific institution whose members have individually and collectively 
contributed to its support, and whose funds have supplied the occasional de- 
ficiencies of its subscription list. By these means it has been enabled to 
sustain itself and its publication has been uninterrupted and regular. With- 
out being backed by the resources of the society with which it is connected, 
I am informed, however, that it must have failed for want of pecuniary sup- 
port, which conclusively shows, that no paper of this kind, dependant upon 
the punctual payment of subscription dues, can be kept up for any length of 
time, unless it be propped by such a patronage as I trust can be brought to 
the Journal which is now suggested as the medium of our professional cor- 
respondence. 

Between these two publications, it seems to me, our choice must lie. They 
are published in the two chief cities of the union, with almost equal advan- 
tages of position in all respects. I shall, as an individual be satisfied with 
the selection, let it fall upon either of the two ; but upon one it must, I think, 
', be definitely settled ; for they cannot serve together in the office proposed. 
The necessity of unity in the organization suggested, is manifest. Interred 
gatory and reply must pass through the same channel. The article and the 
criticism of it must appear on the same pages. Of this an illustration was 
furnished in a number of the Railroad Journal published some months 
since, in which an author complains that his composition, having first ap- 
peared in the Franklin Journal, was commented upon in the other, leaving 
the separate readers of each acquainted only with the pro or the con^ (as the 
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case might be) of the qaestion discassed, instead of haying both fro and am 
before them in one view. Besides, it is essential to the unity and hannony 
which, it is believed, would be imparted to the actions and relations of the^ 
profession, that but one centre should exist from which the beams of intelfi- 
gence should be radiated or reflected to every point of the professional cir- 
cle of knowledge. To borrow a geometrical metaphor, the ellipse, withils 
two foci, would not, it is thought, be the right figure for the purpose. At 
the same time I must not be understood as presuming to insinuate that the 
one not chosen for this purpose is to become extinct or to be leas active and 
useful in the course of scince than it may be at present 

The practical difficulty of a selection between these two periodicals or any 
others that may be named, may however, and in truth does, appear rather 
appalling. Upon the scheme presented no such concert of action as would 
attend the proceedings of a convention can be expected. Every individual 
Engineer whom these suggestions may reach and who thinks them wordi 
acting upon, must express his opinion and cast his vote in the dark. Thii 
will be the condition of the question at first ; but should there be as it is 
earnestly hoped there may be, a general expression of the sentiments of the 
members thereupon^ light may soon arise out of the darkness, and the con- 
flicting currents of the opinions at first expressed may ere long take a deci- 
ded set in a direction which shall indicate what is the mind of a majority of 
the Profession in the matter. From chaos order may come forth. I appre- 
hend more danger from apathy than from anarchy in the republic. 

LfCt us then suppose the efiervescence of opposition to have subsided and 
the " Organ" to be agreed upon. Now to support it upon the principles 
above developed we must make up our minds to pay well for it And this 
we can afiTord to do, if we consider what the expense would be of attending 
even the annual meetings of a society, in the place of which our subscrip- 
tions to the Journal would stand. Every Engineer who would, if a society 
were not, (for other reasons) impracticable, attend its meetings and spend 
from $50 to $100 per annum in doing so, would cheerfully contribute the 
one-fifth or two-fifths of those sums to a Journal, if he believed it would etc- 
complish as far as the case permitted^ the object of such a society. Of the 
extent of this class of Engineers I have no means of accurately judging, 
but will suppose it might number 100 — whose aggregate subscription at 
§20 per annum would amount to $2000. And further, may not the Pro- 
fession for the purpose of estimating the revenue of such a Journal, be di- 
vided into classes ? and, if this be allowable, we may then suppose a second 
class (I speak in no spirit of invidious comparison) which would pay $10 
per annum each, and which might number 200, and, if so, would bring in 
a further sum of $2000. A third class, consisting of men of general sci- 
ence and information, not having a sufficient interest in the work to go to 
the same lengths in its support as professional Engineers, might pay $5, 
and as this class would be a pretty large one we might set it do\vn at 500, 
in which case it would yield $2,500 per annum. A fourth and final class 
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might be presumed to consist of contractors, operative mechanics and others 
. who might not, on the whole, be willing to give more than f3 per year ; 
and if they amounted in number to 1000 more, would contribute $3,000. 
'The sum of the contributions of the four classes would then amount to 
89,500 per annum. The number of subscribers, supposed as above to be 
1,700, divided into this assumed revenue, would give $5*59 as the average 
•nbscription for each person. Now although I have assumed the preceding 
numbers almost at random, they have brought out a result but a little within 
the subscription price ($6 per annum) of just such a periodical as I have in 
▼lew, viz : the British " Civil Engineer and Architects* Journal." If that 
price be suilicient for such a work in England, it would be so, a foriiore^ 
in the United States, where books and printing of every kind are much 
cheaper. 

Now it may appear to my readers that this graduation scheme is, at best, 
a doubtful one, and that no Engineer, however warm his professional zeal 
and full his professional pocket, would be content to pay $20 or $10, or 
even $5 for what another class of subscribers got for $3 ; and this may be 
80, though I do not think it ought to be so, if the great object in view is ex- 
clusively regarded, and fully appreciated, that of maintaining the only or 
the best substitute for the admitted desideratum of a society of Engineers, at 
an expense, not one-fourth as great as the latter, even to the most liberal 
contributor to the " Organ," holding its place. The only way I see to get 
over this stumbling stone would be to furnish each subscriber with a num- 
ber of copies proportional to the amount of his subscription ; and to do this 
there must be issued as many as the lowest assumed subscription of $3 
would produce by dividing it into the supposed aggregate receipts of $9,600. 
This would give a quotient of 3166 as the necessary number of copies, or 
in round numbers 3200, of which each $20 subscriber would get 8 (throw- 
ing off the fraction of -f) — each $10 would receive 4 (throwing off the frac- 
tion of I) and each $5, be furnished with 2 (adding the fractibn of -J^) and 
the remainder with a single copy each. Then the question is, could 3200 
copies of such a Journal be issued for the sum of $9,500? 

To enable me to answer this question I have obtained' the assistance of a 
person of experience who has prepared for me a detailed estimate of the an- 
nual cost of publishing a periodical (such as I had in view) of 32 pages per- 
month of the form and size of the " Civil Engineer and Architects' Jour- 
nal," and to be executed in equally good stj'le and as fully illustrated with 
engravings. The estimate is as follows, for the monthly publication of 
1600 copies. 

Mechanical department^ viz. 

Composition, press work, paper, covering, stereot]rping and contiugeuciet, < • tSOBSOS 

Publishing department^ viz. 

Advertising, commissions, enTelopes, postage, porterage, publisher, clerk, etc., • • SSSOO'OO 

Editorial departments viz. 

Editi>r, periodicals, lithography, cuts and engravings, 236(HX> 

Making t)ie total eatimatad coat of IfiOO copiaa .... ... . #6669-08 
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Tkis inehidM •GfiSaSlbr MenotTpuHb and tlM ttpMM of 1000 eofiM aWM ftoM A^ilttH 
is Mt down at • WH8 

So that the coat of mo copi«a would amoimt, probably, to ISV-M 

l%a coat of stereotypinc baing hara aatimatcd at •l-eS-to maka op tha twqainA nnabar of 
copies we add 700-^which at that rate would amonnt to - IMHI i 

▲ad the probable coat of 3O0O copies would be then fMO'll 

which ia a littls within tha auppoaad amount of tn b acri p tiona. 

But what, it will be said is Uie 820, the 810, and the W, subecriben to do 
with his surplus copies which are but so much waste paper to him? Not 
so. He may find it easier to get rid of them than might be supposed, ani 
that without committing them to the flames or sending them to the tmk 
maker. The state of things I have assumed is intended to exhibit only the 
outset of the scheme. Each subscriber who receives more than one cofj 
becomes at once an agent for procuring more subscribers to participate vMk 
him in his burthen. Thus the number of subscribers may ultimately come 
to equal that of copies published. What cannot be disposed of in this way 
can be readily parted with to frioids at home and abroad, with the pleasnie 
which every professional man takes in such courtesies, and for which alio 
he is usually rewarded by an exchange of something of more substantia 
value to him than even the satisfaction of the gratuity. Besides the vaiae 
of the " back numbers" of such a work as would be the ofispring of the 
83r8tem proposed, would annually increase as the number of subscribers aug- 
mented ; and sooner or later all the originally extra copies would be absor- 
bed by purchases to make up complete sets of the publication. 

I now respectfully commend the subject to the attentive and early con- 
sideration of the Profession, in the earnest hope that it may be taken up 
and discussed with an animation indicative of a general and cordial intereit 
in what so vitally concerns our wellbeing as a body. I owe it to one of the 
most frequent and valuable contributors to our professional literature (John 
C. Trautwine, Esq.,) to acknowledge his suggestion of the idea upon which 
I have enlarged, contained in a note to a communication of his which ap- 
peared a year or two since in the Journal of the Franklin Institute-— and I 
trust to find in him a zealous promoter of the plan. At the same time it is 
due to myself to say that the design of an epistolary association acting 
through a medium such as I have described, occurred tp me soon after it be- 
came apparent that a society of the ordinary organization could not be form- 
ed ; and that the first paragraphs of this article were penned at that time and 
afterwards neglected, under the press of other engagements. In the can- 
vass of the subject which I trust this appeal will produce and in the criti- 
cism to which it may be exposed I deprecate nothing but the indifiference 
which would permit the scheme to sleep without a persevering eflTort on the 
part of the Engineers of the United States to realize the benefits it may be 

capable of conferring. 

Benj. H. Latrobe, 

Baltimore^ Oct 10, 1843. ' Cml Engineer, 
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OOGT OF TRANSPORTATION ON RAILROADS. BT CHARLES ELLET, JR. CIV. ENO. 

(Continned from pafe 36 Vol. I, Third Series.) 

The importance of ascertaining the expense of transportation on railroadt|- 
to a large portion of the population of this country, has led to mahy discot- 
sions, and many inquiries, with a view to its determination. No general 
method has, however, yet been produced, by which it can be ascertained 
with any tolerable degree of accuracy. The difficulty appears to have 
arisen, in a great measure, from the fact, that these expenses consist in a va- 
riety of elements, which increase and diminish in value by difierent laws, 
and at rates which depend on the combinations of these elements in each 
particular case. It has, also, to some extent, grown out of the &ct, that du- 
ring the progress of this system, every year has produced some new work 
of improvement, which has supplied new data to. calculators — and, unfortu- 
nately, data which have preceded the efect of the two greatest causes of ex- 
penditure — the destruction consequent on use, and natural decay. Without 
referring to another difficulty — ^the extravagant estimates of the friends of 
particular projects, and, sometimes, the gross misrepresentations of the ene* 
mies of others — ^we see that. the subject is much too complicated to be un* 
ravelled without close study, and mature reflection. To make a general so- 
lution, we have, obviously, to allow for difllerences of grade, diflerences of . 
tonnage, diflferences between the amounts of travel, and have due regard to 
the length, and even the age of the improvement. 

Now, to attempt to go through this whole subject, and produce and ana* 
lyze the data on which are founded all my conclusions, would require much 
more labor than I have a disposition, at this time, to appropriate to the ques- 
tion. What I now propose to do, is again to point out the law which go- 
verns railroad expenditures, and to fix, with greater accuracy, the values of 
the constant coefficients than was practicable when I first offered the formu- 
la which are here repeated. 

It is my intention to submit, in the first place, the law which governs the 
expenditures on a new road, and attempt to ofier a reasonable explanation, 
and a just estimate, of the difference between the expenses incident to a new 
road, and an old one. If my method be true, the reasons, and the values 
which I assign for this difference, must be obviously just. The general law 
must first satisfy the mind, and the law of increase, in passing from a new 
to an old road, must likewise be rational and convincing. If, afler this pre- 
paratory evidence, I bring forward a certain new road of great length, and 
show that the calculated cost corresponds well with the actual result, it will 
certainly be a strong confirmation of the general correcmcss of the method. 
But still, for a prudent man proposing to risk his fortune, this alone ought 
not to be sufficient. This particular example might be selected because k 
was accidentally found to suit the object ; he would have a right, therefore, to 
call on me to produce a short road, and show that the results still correspond 
with my calculation. His intellect might not yet be fully satisfied ; it would 
be fiur for him to call &r another example, in which the trade and travel 
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were both unosuaiJy great, in order to be assured that the melhod ii appli- 
cable to works of that character also ; and, even after finding this resuh lo 
be confirmatory of the method, extreme prudence would dictate an addjtioo- 
al application to another road with very small trade. 

All this appearing satis&ctory, he could not well retain a doubt ; bat, 
when men stake their fortunes, and the comfort and indulgence of their fiun- 
ilies on the issue, they have a' right — they are bound — to exercise great cir- 
cumspection. Such a party might, therefore, well call for an applicatkmoT 
the method to an old roai— or to one that has arrived at maturity, at leasfr— 
in order to see whether his investment is likely to be permanently good. 

If this doubt be also satisfied ; if he finds that the application may be safe- 
ly made to a road of this description ; if^ in addition, it is made to one of this 
sort with a great trade — next, to one with a small trade — then to one with 
great travel and no tonnage ; afterward to a long one, and, finally, to a short 
one ; to some roads with light, and to others with heavy grades — and, if hs 
find that it gives consistent results in all these varied applications — as a rea- 
sonable, and as an intelligent man, he will be compelled to admit, that the 
method is in accordance with the law, and that its results are the truth. 

It is such testimony that I propose to ofi!er the reader, and I solicit his at- 
tention in order that he may judge fairly of my consistency — for consistency 
a test of truth. The following propositions are what I designate as Laws : — 

I. The cost of motive power, with engines of the same class, is propor- 
tional to the distance which the engines run. The cost per mile is juarly 
the same on roads of all grades* — the difierence in expense on roads with 
different grades, consists not essentially in variations of the cost per mile 
run, but in variations of the number of miles which must be performed to 
do the same duty. 

II. The repairs of the road, with equal trade, are proportional to its 
length ; that is to say cateris paribus, it costs twice as much to keep up a 
road 200 miles long, as it does to maintain one in the same condition, of 
which the length is 100 miles ; just as it costs twice as much to run engines 
200,000 miles, as it- would to run the same class of engines, 100,000 miles. 

III. The repairs of cars are proportional to the number of tons convey- 
ed, and to the distance to which they are conveyed. It costs twice as much 
to repair cars which run two millions, as it does those which run one mil- 
lion of miles per annum. Again, it costs twice as much to repair cars 
which convey 20,000 tons a given distance, as it does those which convey 
10,000 tons the same distance. The same principle applies equally to the 
conveyance of passengers ; it applies also to accidents, incidentals, and con- 
tingencies — for these things increase with and are proportional to, the in- 
crease of business. 



* The c(>»t per mile run. with engines of the same cIsm is nearly the same on roads of aU grades, 
Irat if the engines can obtain full trains, or as mnch as they can carry, the cost per mile ran will be 
•oinewhat the greatest on those roads wliich bare the most farorable grades. The cost per mile rna 
will be greater on the Reading rnad than on any other road in the United States on which foe! is ob- 
tained at the same rate. The aggregate cost per mile run — L e. the aggregate expenses for the jrssr 
divided by the number of miles trsTelled, if the work is economically mwntgffif, will be likewiw 
gTMler on this ro«d thaa on maj otKei, of tM auM agSi ia this coontry. 



Vosi of Transpariation on Railroads, 



343 



These may appear like self-evident truths, and they are, in &ct, so glaring 
that they scarcely appear to have heen looked on at all. The custom now 
18 to regard the expense of cars as proportional to the distance the engine 
runs. It is here made proportional to the distance the cars run. It is cus- 
tomary also to consider the repairs of the road as proportional to the distance 
travelled hy the engine — ^whereas it is only proportional to the length of the 
road. 

These are simple principles, and such as cannot well he douhted, or de- 
nied. It remains to state the values of the constants. 

KEPAiaS OF ROADS. , 

The repairs of a railroad, I have stated, must be divided into two classes 
— those which are dependent on, and those which are independent of, the 
amount of the tonnage. Of the first division, the wear of iron depends en- 
tirely on the use, and the wear of the wood, but partially on the use. The 
rotting of timber, the cleaning out of ditches, the repairs of culverts, em- 
bankments, etc., are independent of the trade. But these items are not in- 
dependent of time ; the expenses of repairs increase but little until the wood 
in the sills, ties and rails, begins to decay, and require removal, when they 
usually soon attain their maximum, and afterward diminish, until they reach 
a second minimum. 

The following table exhibits the cost of repairs on six of the most success- 
ful roads in this country, which I have purposely selected from different sec- 
tions. The table embraces three roads of each of the two great classes — 
three wooden superstructures with plate rails, and three iron roads with T 
or H patterns. 

By casting the eye down the columns, the progressive increase of expen- 
ses will be easily recognized. It must be borne in mind, however, that these 
ntmibers do not include the renewal of the iron — an item always charged to 
" extraordinary repairs," or " permanent improvements," — as though iron 
rails were ever permanent, or their destruction extraordinary. Eventual- 
ly, the cost of the new iron passes into capital stock, or funded debt. 

Table showing the Increase of the Cost of Repairs of Railroads. 



Year. 


Permanent road — edge rail. | 


Wood 


en roadb — Fial 
Petersbarg 


. bar. 


Boston and 


Boston and 


Boston and 


Utica and 


South Cttroli- 




LnweU. 


ProTidence. 


Worcester. 


Schenectady. 


road. 


na road. 


1836 


- - .. 


• «k « 





w « • 


9251 


$870* 


1837 


$546 


$285 


$206 


$354 


664 


880 


1838 


611 


411 


281 


330 


542 


1040 


1839 


731 


209 


405 


450 


539 


982 


1840 


816 


334 


830 


618 


794 


592 


1841 


1200 


597 


784 


837 


857 


547 


1842 


1350 


514 


903 


935 




503 


1843 
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I may add the following notes of the cost of motive power per mile trav** 
elled by the engines, which are extracted from documents that were not in , ji 
my possession when I first stated the cost per mile for passenger engines at * 
.25 cents, and of freight engines at 30 cents : — 



* PiniaiMd in 1838» wlMa tkt exp^oMt wtra Tery low. 



ToiAt tkotring Me Cost of Locimotive Pmoer ^ IStt. 



N..o.ofro«L 


Miu.™,. 


S!r;„"|-i. 


y«. 


Rcmv^. 


Boston and Providence, 


36,031 


11, 399:32 j 


1842 


Freight engines. 


Boston and Providence, 


77,7?-l 


23,362 


30 


1842 


Passenger engines. 


Western road. 


397,295 


&H,!66 


%\\ 


iMa 


Eicluaive of wages. 


Weslcrn road, 


397,295 


l!6,00(i 


30 


Itrf'i 


Waees included 


Ulica and Schenectady 


t55.ft28i 33,454 


21 J, 


!S4l|Exclusiveofneweiig. 


Ulica and Scheneclady 


165,828, 62,26S 


33-,^„ 


1841 Including new cng't. 


Reading road, 


83,717 17.443 


'^.■V 


1841 With new engines. 


Readinff road, 


198.055 


49.800 


25* 


Iftl2 New.butheavierenj't 



This table entirely confirms the previous estimate [vol. iv, p. 307.] An- 
other table ia my possession [derived from reports of 1842] gives foitheav- 
ersge value of repairs of locomotives, 7 cents per mile run ; my impresiioo 
is, however, that this item is worth not less than 8 cents, and that future ob- 
aervation will maintain it, for engines that are not fresh from the bctory, at 
about that averaj^e. 

J7e may now pass to the method and the rule which I propose for com- 
puting the aggregate annual expenses of a road In the first number of ^ 
investigation, I proposed a formula which was published in this Journal, for 
determining the value of these expenses — stating, however, that there wm 
no line in the country which had yet exhibited results as lavorable as express- 
ed by that formula. The present paper is intended to ehQw thefe expcnsei 
tu the^ are ; the same formula is used, though the constants are modified to 
suit the actual condition of the system. 

FOR NEW ROADS. 

The aggregate annual charges oa new roads* are made up of the follow- 
ing items, viz. :— 

For every mile travelled by the engines, 34 cents ; for every ton convey- 
ed one mile, 9 mills ; for every passenger conveyed one mile, 7 mills ; and 
for every mile in length of the road, 300 dollars, &cta which are expressed 
by the formula, 

1ooN+j^T+j^P+30OA. 
where N is put for the number of miles run by the locomotive mgines, 
T the Ions nett conveyed one mile and P the passengers carried one mile 
and A the length of the road in miles. 

Now, new engines consume as much, or Dearly as much, fuel and oil U 
those which have been used ; and they require the same ntunber of engine- 
men and firemen. The only reduction in the cost of their maintenance, con- 
sists in the item of repairs. The bill for repairs for the first year o 
only about one-half ils mean value j and as the average c 
about 7 cmia per mile run, the aggregate cost per mile run on a ri 
has passed its fourth year, should be 27} cents, instead of 24 cents. 

The timber in the superstructure is worth on the average, from 1000 to 

1600 dollars per mile, and lasts from B to 7 years. The decay of limber in 

V. roads of mature age and provided with a single track, is, therefore, about tSOO 

■ per mile — so that ordinary repairs on such roads will be about 9&00 per mile 

The wear of cars after the road has been a few years in operation, is 
equivalent to about 4} mills per ton per mile ; and on a new road it is fcante- 



n of repairs is 
1 a road which 
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ly appreciable. The difierence between the perceptible injury to the road 
and cars, on a new and old road, is about five mille per Ion ^kt miie. The 
rale then ia — 



For erery mile travelled by the engines, (passenger engines 25 and freight 
engines 30 cents,) an average of 27} cents ; for every ion conveyed one mile, 
14 mills ; for every passenger conveyed one mile, 7 mills ; and for every 
mile of road, $500. 

If the principles and the values here offered be correct, they will stand 
the test of trial, and in order to make the test the strongest possible, I will 
add ia a subsequent paper an estimate of the probable results on a road in 
Kctive operation, and the subject of mach speculation at the present time, the 
correctness of which estimate can be verified at the end of the year. 

This rule, if applied to the business of a line in activity, will give only 
those expenses which are usually denominated " ordinary expenses." In 
. order to arrive at the true eott of maintenance we have to add, of course, 
the extraordinary expenses, which we can likewise estimate with some, 
though not very great, accuracy, by data now supplied by the improvements 
of the country. 

APPLICATION OF THE FOKUVLA TO ACT1\T3 WORKS. 

I shall apply this method of computation, in the first place, to a railroad 
in Georgia, 147J miles long, with easy grades and little business ; next, to 
one in Massachusetts, 156 miles long, with grades of more than BO feet to 
the mile, on which the engines travel yearly four hundred thousand miles 
per annum, and where the trade and travel are both great ; I will then ap- 
ply it to a short road in the State of New York, which carries no tonnage 
at all, hut which derives its revenue entirely from passengers, and which 
has moderate grades, and a moderate business ;' next, 1 will make the appli- 
cation to a rofS in Maryland 70 miles long, with grades of 84 feet, and which 
derives two-thirds of its revenue from tonnage. Finally, I will apply it to 
a road in Pennsylvania 56 miles long, with favorable grades and moderate 
business — and again to the same road the next year, jvhen extended 38 miles 
Airther, and havmg an increase of business. 

The following table gives the length, grades and business of these roads ; 
and, in the two ust columns, are placed, aide by side, the actual and calcu- 
lated expeiuies. 
Table exhibiting the attval and eoatputed co3t of ntalntaining new Toadt, 

caleulaied /rtm the formula, 



1000 



N+ 



1000 



,T4-jo^P+300A. 



i».|Thion(!h Thtooeh ] Bxpcntu. | 



Syra'seA Ulica, 
Bak and Su5< 
Reading road, 
Reading ro:id, 



152,S73 
397,295 
64,000 



10,000|I2,000|l09319ilOfl,605|lt>)42 
40,000 53,000;a56.619|256,187|l&42 
!8T,881| 62,325| 6e.662|I^a 
23,000116,500 75.224 74,37911842 
24,000|3l,053 62,636, 61,3181841 
65.000|33.720ll38,fl00H52,Bll|lW2 
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The loads named in this table ate bU those which have been eomplaud 
lees than four years, of which I have been able to procoiB the trade nd 
travel, aggregate expenses, and distance run by the locomotive engines fin 
the year 1842l In some of these I have been compelled to deduce the 
through tonnage from the receipts and prices — the reports giving only the 
aggregate tonnage ; — in general the through travel is given with precinoa. 

The agreement between the actual and calculated results in this table, a 
most remarkable, and exhibits a degree of uniformity in the admioistraiioB 
of the lines, which could not have been anticipated. Indeed it it most pro- 
bably because the roads are so new that the agreement is so perfect. Who) 
they begin lo feel the effects of time and use, they will give way nneqiially, 
and exhibit much wider deviations from the rule. This &ct is ezemplifitd 
in the following table, which exhibits the results of experience on 11 impor- 
tant railroads, selected from diflerent sections of the country. The roads in 
this table vary in length from 14 miles to 13G miles ; io grades from lOfca 
per mile, to 63 feet per mile ; in freight from nothing to 94,000 tons ; in 
travel from 7,000 to 180,000 passengers; and in expenses from 30,000(0 
3S5,000 dollars per annum. 
Tabh exhibiting thi actual and computed cost of maintaining roadt vkich 

have been completed more than four years, calculated by the forvitda, 
376 14 7 

nN+TnnnT+i7SnnP+500i ' 



100'^ 



1000' 



1000*^ 



N.me.t«^. 


V«r. 


uu"^ 


".'"ft 


Milri run. ThicLgb 


'l-breu^ 


pCQ'j.dol. 


«p."ih.| 


Bost, and Prov. 


1942 


"W 


38 


130,000 31,200 


117,189 


10],6$6 


9a,48»l 


Ball, &. Wash. 


'41-2 


30i 




91,428 27,366 


114,260 


73,684 


Pelersb'g road, 


1842 


01 


30 


131.160 22,000 


16,000 


90,398 


Nash. & Low'l, 


1641 


.14 


10 


44.040 38,0f!3 


85,737 


30,708 


3.3,131 


Bah, and Ohio, 


1&42 


83 


S2A 


299,61 7'44,477 


ai,380;220,135 


192,925 


Ports. & Roan. 


1842 


79 




96,000! 5,975 


7,662 73,345 


■Km, 


Bost. & Lowell, 


1842 


36 


10 


143,607 


93,927 


179,819 131,012 


119,409 


Phil. & Colura, 


1842 


«2 


46 


261,844 




116,000 


112,9711 


S. Carol'a. road, 


1843 


136 


35 


260,324 


27,000 


24,000 225,7'I3,213.945; 


Boat, & Worc'r. 


1842 


•4.1 J 


43 


341,319 


61,911 


165,720 108,509'l70.HI5 


qiica & SchPD. 


■41 -a 


78 


-^ 


152,76! 




114,327 l.'vl.WfilMii.S^s' 



[NoTK. — The miles run on the Pelertburg road are assumed to be the 
same as in 1841 ; the tonnage is estimated from the tonnage of 1841, with 
an allotvance foT the increased receipts. The results on the Baltimort and 
Ohio road for 18-11 are preferred, because those of 1842 are complicated by 
the esiension of the line lo Cumberland. The j-eport of the Philadelphia 
and Columbia road contains only the expenses of motive power and repairs ; 
the freight and passengers are conveyed by other parties ; we have, there- 
fore, in the formula to make P=0 and T=0, for this case. The tonnage 
and travel on the South Carolina road are deduced from the printed reports. 
The actual expenses on some of the lines will be seen to differ from other 
published statements ; this will be found to arise from the (act that these state- 
ments contain charges for interest, ferries, cars and motive power on branch 
roads, which, of course, are rejected in this comparison.] 

Here is presented a list of eleven roads, situated in diflerentaectlons of the 
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country, and offering every vari^ of length, grade and business that could 
be desired, in order to put the formula to the severest test. The greatest dif- 
ference which is exhibited in the whole list between the actual annual cost 
of maintenance, and the estimated cost, is 12 per cent. ; certainly no closer 
agreement could be expected, since the actual expenditures fluctuate to that 
extmit — and perhaps, through wider limits — ^from year to year ; the remo- 
vals of decayed timber, and various contingencies, being found much more 
extensive some years than others. In looking over the list I am able to ac- 
count, in almost every instance, for these departures from the formula, by 
my personal knowledge of the situation of the line. It will probably be 
seen on some future occasion, that those roads which now exhibit expenses 
above the formula, will fall below it for other years — a remark which is ap- 
plicable to the Boston and Lowell, Baltimore and Ohio, and South Caroli- 
na roads. I hope they may never again rise above it 

It is no part of my object to flatter the expectations of railroad companies, 
but to exhibit to them and the public the truth. To those companies whose 
works are now new, and who seem to be making money, I would ^suggest 
the timely formation of a contingent fund, to prepare them for a contingency 
which will as surely reach them as the next new year. It is bad policy to 
divide the anrmaX expenses as if they were real profits ; the money that is 
earned at the expense of the rails, cars and machinery, should be hoarded 
to replace those things, and not distributed, as if they were to last forever. . 
It can be shown that every company should annually store awn}'-, in times 
of prosperity, while their work is new, at least 6 cents for every mile trav- 
elled by their engines, 1 cent for every ton conveyed one mile, and 200 dol- 
lars for every mile of road, to replace decayed materials, and injured iron 
and machinery. If their profits will not permit that reservation, then the 
prudent man will avoid their stock ; and the company should cut down their 
expenses to the limit assigned by the trade. Where these expenses do not 
consist of interest on debt, this retrenchment is almost always possible. 

In the first of these tables the Reading railroad appears to oscape the ap- 
plication of the rule ; the calculated expenses exceeding the actual charges, 
as stated by the company, some 914,000, or about 10 per cent. There has 
probably been a division made between the current ahd contingent expenses 
on this line ; indeed, on inspecting the published exhibit, I find that the 
whole sum set down for timber used in repairing 94 miles of road, includ- 
ing rails, sills, etc., Is just $2,431. Now, I know personally, that twice 
that sum would not pay for the timber required for repairing the bridges 
alone. The bridge account last year must have amounted to more than $12,- 
000, and seems not to be included in the published statement. This sum 
being added to the published total, brings the year's expenses up to $151,000, 
or within H per cent of the formula. Perhaps the company rogard the 
loss of a bridge as so extraordinary an occurrence, that it can never take 
place again ; but their report already points to another which is found to be 
" less permanent than the rest ;" and time will show that no part of railway 
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and their tniina. Besides, there vill be fresheta, sad tonudoo, and fint; 
and <Hi a road which has a great many bridges cooitnicted of perishaUs 
materials, and which is travelled by 25 or 30 locomotiTce every day, or ahotf 
10,000 Iraiiu a year — with aigiaea using {nne wood Ibi fiiel — nuDy iaeli 
acetdents must be expected. One bridg;e per annum is a small allowaBce 
for the average loss ; and jf the bridges happen to be fortunate, then will ba 
rotten sills or crushed iron enough to compensate for the difiereaice. 

We perceive then that the formula applies also to this road ; and I wiU 
sow insert a table exhibiting its appUcalion to all the roads of which I havs 
been able to obtain the amount of trade, and annex a coloino showing the 
per centage of error for each ; not having the number of miles nm by pas- 
senger and freight engines separately in every instance, I make use of tha 
mean value 27^ cents per mile run. 
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Note. — [By "through tonnage" and '< through travel," is to be understood 
die whole number of tons and passengers carried one mile, divided each by 
the length of the road in miles. It is much to be regretted that companies 
do not give these facts in their annual reports.] 

One word more in reference to this table. I oflfer here a list of 17 rail- 
roads, presenting almost every conceivable variety of length, grade and char* 
acter. It is not a selected table, but contains the results of one year's opera- 
tions on every road, without exception, concerning which I have been able 
to obtain the necessary data— materials which have only been procured by 
dint of great exertion. It will be seen that the management upon these va- 
rious lines is very nearly uniform, and that they are all obedient to the law. 
The greatest departure from the formula is 12 per cent 

Now, this list embraces roads which are situated in every one of the sea- 
board States from Maine to Georgia ; the aggregate length of line exhibited 
is 1251 miles j the engines traverse annually a space of 2,886,300 miles, 
and they carry no less than 33,360,660 tons, and 68,633,722 passengers I 
mile. The aggregate ordinary expense of maintaining this length of line, * 
and accommodating this amount of tonnage, is actually #2,109,188 annual- 
ly, and the calculated expanse $2,074,612. The difference between the cal- 
culation and the fact is $34,676, or less than two per cent 

I conceive, therefore, that I have authority sufficient for announcing this 
formula as expressing the general law of railroad expenses— a law to which 
all the roads in the country are obedient If stronger evidence of its cor- 
rectness could be offered, I know not in what it would consist 

It is in vain to urge here that a certain road has peculiarly steep, or pe- 
culiarly light, grades, which should exempt it from the application of the 
rale. The formula which I announce, accounts for these diflerences. 
When the grades are easy, the engines make fewer miles, and the rule looks 
only to the miles. 

There is yet another point of great importance connected with this sub- 
ject, which ought not to be overlooked, viz., the '< extraordinary expenses." 
It is the custom among too many of the parties interested in the railroads of 
this country, to look upon the suggestion that iron may be worn out, as a 
thing so chimerical and visionary, as to be entirely unworthy of their sober 
thoughts. In the course of a few years they are surprised by the fact—the 
certainty— that money must be raised, for that their iron must be renewed. 
Instead of being warned by experience, and commencing immediately the 
work of retrenchment, and the provision of a surplus fund to meet the re- 
currence of the contingency, they look upon it as extraordinary in the ex- 
treme — a sheer accident, which cannot occur again, or which can be ward- 
ed off by a heavier iron. Experience and common s^se teach that heavier 

iron will be attended with heavier expense ; but they have not yet tauffht 
that the wear will be less. A heavier rail may longer resist a given trade ; 
but will each dollar put into the heavy rail go farther ? This however, is a 
subject which must be reserved for a future number of the Journal 

(To be conttAoed.) 



360 PfosperUy of Railroadi, — ttewlning SUamer, 

The following communicatioii from Mr. Whittle is worthy of considenr 
lion. Whatever changes in the details of his plan circumstances may dic- 
tate, the general principle is a good one and should be in more frequent op 
eration than at present. The suggestions of Mr. W. are not trifling aoi 
we should be most liappy to receive many more such ttyUs from him snd 
from others of the profession. 

For thfl American Railroad Jonmal and Meehantea* Bfafaziaa. 

In my last annual report to the Monroe railroad company, of Georgia, I 
proposed the following remarks, which if carried into use, I feel confident 
would add much to the present prosperity of railroads and ad^-ance the ii* 
terest of their owners. 

1st. To encourage planters, who forward their freight, also to travel on 
the road, give them -|^ of the amount of their freight, paidj in. tickeo, 
which tickets will be received for the fare of themselves and £Eunilies during 
the year in which they are issued, one-half being paid each time in cask 
Thus, A sends freight over the road, amounting to 8100, which he pays in 
cash ; the railroad company then furnish him with tickets to the amount of 
$26, which will be received from him or his &mily for fare when they trtv- 
el, one-half the fare each time being paid in cask. The tickets should not 
be transferable and if not used the year in which issued, should be void. 

2d. Many of our roads, in the south at least, have been under weigh lor 
years, without paying the shareholders any interest ; during which time, 
they have had to pay customary charges when they have used it in any 
way. I would propose that tickets be furnished them each year, till their 
investment pays an interest to the amount of one-fourth of the interest on 
their stock, which would be received as above, and that they might also ap- 
ply to freight on goods as well as &re for passage, which alone was intend- 
ed for the planter. * 

I speak from experience and feel very confident that these two suggestions, 
trifling as they may seem, if carried out, will add greatly to the use of pub- 
lic works and receipts of the companies, especially when the stock is owned 
by persons living along the line of road. The proportions to be given in 
tickets, of course, would be varied to suit each case. 

September, 1843. L. N. W. 



For the American Railroad Jonmal and Mechanics' Bfagazin«i 

Mkssrs. Schaeffeb. jc Minor, 

The article under the head of " Revolving Steamer," in the September 
number of the Railroad Journal, describes, I think, not exactly but very 
nearly a machine which was invented some years since by J. N. Pomeroyi 
Esq. of Burlington, Vt, a description of which he communicated to, and 
^vas published in the Railroad Journal. I do not recollect the year, but it 
was near the commencement of the Journal. If upon examination you con* 
sider me right in my conjecture, I will not insist on your ^ yielding the ed- 
itorial pen and scissors," provided you will apprise the New Orleans inven- 
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tbr through yoar columns that he has probably been anticipated in his dis- 
covery. Fulton. 

This commiinication came to hand too late for a reference to the article 
referred to. A notice will appear m the next, and if our correspondent 
thinks he has the better of us we will yield him our editorial '^ pen and 
scissors." 



ENGINEERING. 

We learn with pleasure that Mr. Edwin F. Johnson^ and Mr. William 
JR. Casei/j Engineers well known to the readers of the Journal^ have estab- 
lished an office in this city where they will devote their attention to the nu- 
merous works which ought to fall within the range of the Profession, and 
w^hich indeed constitute its main occupation in Europe. 

Strange as it may appear, there is not an office in this city where persons 
can obtain the advice and assistance of experienced Engineers in the numer- 
ous instances where such aid is obviously wanted. These subjects are al- 
luded to in the circular, a copy of which accompanies this number, and 
again more briefly in their advertisement. 

We called attention sometime since to this view of the duties of the Pro- 
fession and still believe that, by making proper exertions throughout the 
country, all its permanent members would soon find profitable and steady 
employment. Nothing would conduce more to this desirable end, than the 
simultaneous establishment of similar offices in all our main cities by men 
of undoubted skill and character. We shall be happy to give all the assis- 
tlince in our power to increase the usefulness of the Profession, and hope 
soon to see the advertising columns of the Journal adorned with similar no- 
tices of Engineers in different parts of the countrj' bringing their claims 
prominently yet fairly before the community. 



IRON STEAMER OX LAKE ERIE. 

We extract the following from a letter recently written to a friend in this 
city by a young gentleman in the service of the government, from Erio, 
Pennsylvania. 

" Our iron steamer is fast progressing. I was really surprised at the foro- 
sight and ingenuity of Mr. Harlt, the constructor. Nothing came amiss, 
all the 100,000 holes fitted, and very few indeed were to be drilled. Ona 
would think he had built fifty iron vessels instead of this the first. The 
strains are all counteracted with great judgment, and in reading works on 
the subject, published since she was drafted, there are some new suggestions 
which he had before adopted." 

It would gratify us if Mr. Hartt or the young gentleman above alluded 
to would send us, for publication in the columns of the Journal, a detailed 
description of the plan of construction of the steamer mentioned, and the 
machinery connected therewith ; also a description of the performance of 
the vessel when put afloat 



S68 Aeeidents nfom 

Infonnatkm of this descripdon cannot at the present time be too widdy 
difiUsed. 



ACCIDENTS XTTON BJLILRGABS. 

In OUT number for September, I took occasion to refer, in a manner some- 
what pointed, to the frequent occurrence of accidents upon railroads. To 
those who have been familiar with the course of this Journal in relation to 
the railroad cause, during the past twelve years, I deem it altogether unne- 
cessary to say more than that those remarks were made with a single eye to 
the safety of those whose business places them within the reach of injury 
from such casualties, and of course, therefore, to the interest of the proprie- 
tors of railroads. There was no intention to single out any particular road 
f^x censure, but to speak of the most recent accidents as the information be- 
fore the public seemed to call for, with a view, or ii^ the hope of calling that 
attention to the subject which its vast importance imperiously demands. 
Whether they have had the desired eflfect to arouse the aUention of others 
who have experience in the management of railroads, and the ability to 
point out the cause and suggest a remedy for accidents, or not, is now of lit- 
tle importance, inasmuch as the subject has been taken hold of by one who 
is evidently familiar with it, as will, I think, be seen from the communioh 
tions signed '^ T," in our last, present, and succeeding numbers, having now 
two numbers in hand, which we received too late for this number, from the 
Bolt Amer.j to, and upon which, we ask the special attention and comment 
of our readers. Let those whose interest is so intimately connected with 
this matter give it their early attention, and if need be, apply to their respec- 
tive legislatures for such additional laws as may be necessary to prevent the 
remaining of cattle upon railways, for the right of way for which, most of 
the companies have been compelled to pay more than the value of what 
they occupy. Let the travelling community also, who have what may be 
termed a life and limb interest in the establishment of a thorough system of 
police for the management of, and prevention of accidents on railroads, 
urge upon^ttk^ir representatives the necessity of such laws as will secure its 
safety and* protect tne rights of those who have invested dieir capital in the 
construction and management of railroads \ an investment w hich has thus 
far at 1^|^, contributed far more to the interest of those who are not than 
thafr^jlWe who are stockholders. D. K. M. 
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Idtting of the Mad river and lake Erie railroad, from Tiffin to Carey 
distance of 16 miles — took place on the ^th ult We learn from the 
Urbana Citizen that the contract for the entire work was given to Mr. Reed, 
of Tiffin, at $48,000— about $3,000 per mile. 
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For tke Amerieaa Railraad Jotunal and Mediaiiks* M^azin*. 
COST OF aSJ^KSrOAtATION OK HaILROaSS. BT CHARLES TSJLtT^ JU. CtV. dtt, 

(Contintied fitom page 349^) 
REPimS OF EMGDCES ANP CABS. 

It is the custom of many companies to publish the cost of repairs of their 
cars and engioiBS in a single item, so as to make it impossible for the readoir 
to determine, from their accounts, what portion of the bill was created hy 
the engines, or the difference between the repairs due to difierent sorts jof 
cars; but still an industrious investigation of the subject gives as &cits 
enough to estimate these separate items for ordinary cases, with all desimble 
Accuracy. I have stated in a former paper that the repairs of burthen cax3 
fure worth, on the average, 4^ mills per ton per mile ; and that the repaiiji 
of the engines averaged, during the year 1842, seven cents per mile ruD. 
I have also observed that the repairs of passenger car^ vary from three- 
fourths of a mill to a mill and a half, and sometimes exceed 2 mills per 
passenger per mile. If these fiicts-»-all of which euter into the formula 
which I have oBfimi for the determination of the aggregate annual e;q)e»S|8 
of a railroad cM^ttiy — ^be well established, they will not only stand tjjR 
test of trial for the aggregate, hat they will apply in detail Not ooij 
should the formula for determining the aggregate expenses he correct, and 
correspond with actual results— <is we ha1«e seen — ^but the separate items of 
which it is composed, must, likewise^ bear the test, and give results in 
agreement with the average results c/ experience. 

It is not pretended that a fomuzli could be ofered which would show the 
exact cost of every item of erery company for every year — ^becanse the 
actual expenditure due to e^ch item fluctuate from year tp year ; but it is 
maintained that tntse fluctuations are above and bektw a certain aven^ 
line, from which they may dqnrt towards ddier side for a certain time, but 
to which, and beyond which, on the opposite side, they are as sure to eome 
as die pendulum is sure to approftch the vertical in its vibrations. Altkoagh 
it was not my intention to enter so minutely into these detMl»,ffoh>My 
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will be yielded to my statemenU when the data on which 
they are founded are presented. These data, for the repairs of engines, aie 
' exhibited in the following 



TABLE. \ 


Nimaal n*dt 


Y«r, 


by 


.-p.i" of 


per mile 


Rouiki. 


Phil.Wilra.&BaU. 
Western road, 

Georgia road, 
Bahimore &, Susq., 
Utica & Schenec., 
Baltimore & Ohio, 
Baltimore & Wash. 
Philai & Columh, 
Boston & ProTid., 
Baltimore & Ohio, 
WBsh.&Baltiniore 


1842 
IMS 
1842 

1842 
1842 
1841 
1842 
1842 
1842 
1843 
1M3 


177,859 
397,295 

152,873 
128,349 
150,000 
299,617 

96,817 
261,744 
112,805 
509,765 

96,716 


Dollan. 
17,071 
24,177 
10,165- 

7,193 
10,346 
20,640 

7,973 
21,915 

7,257 
35,941 

6,714 


Cents- 
99 
61 
67 
66 
69 
70 
72 
8-4 
65 
70 
7.0 


Old road. 
New road. 

t Ordin'y & extr'ay 

\ rep's & improv'B. 
New road. 
Passenger business. 

) Old roads in good 

\ coodilioii. 
Genr'ly fre't bus'ns. 

\ Old roads in good 

i condition. 






2,382,840 


169,380 


Av71 





This table exhibits the cost of repairs of engines which have traTcned a 
■pace of 2,383,840 miles ; and shows that the average is within one4enth 
of a cent, per mile run, of the mean valne at which I had stated it It n 
my impression, however, that the average on these same roads will- be 
greater for the year 1843. 

Now, if we call N the number of miles travelled by the locomotive en- 
gines ; T the number of tons, of freight carried one mile ; and P the nimibeT 
of passengers carried one mile, the average aggregate cost of repairs of 
passenger and burthen cars, and locomotive engines, will be shown, very 
nearly, by the formula, 

7N . 4.BT , ~ 



r&-^ 



S+1 



■^1000^1000 

^ By expressing the cost of repairs in this vray, we BM^e to deteimine, 
at <mce,.the expenses of repairs for an entire tnun composed of either 
description of cars, or of both sorts, combined in any proportions. 

Although this, and all my other, estimate might be much strengtheoed, 
by bringing forward foots retul&)g from former experience, I prefer, with 
one or two exceptions, to limh mj examples, on this occasion, to those 
works of which I have obtained antl«ntic information for the year 1842: 
Of course, 1 exclude those lines which have been so recently completed, as 
to require no repairs at all for cars. 

The following table presents the number of miles utm by locomotive 
engines, and the nunfber of tons and passengers carried one mile on eight 
railroads forthe year 1642, «SA two for 1843 — ^which have been recently 
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pablished ; — and in the two last columnB will be seen the actual eip«iaes of 
repairs of cais and engiaes, and the expenses of the same cmnputed by the 
formula. 



1 TABLE. 1 






















































Dolh. 


Dolli. 


PetersbuTg road, 


IWi 


13t,16C 


I,342,0OC 


976,00C 


16,513 


16,19fl 


Boston and Providence, 


\m-x 


120,000 


890,40( 


4,919,416 


13,606 


17,326 


Baltimore and Ohio, 


1K41 


299,617 


3,647,09S 


3,495,911 


45,634 


39,891 


Baltimore and Ohio, 


ih4:j 


334,51S 


3,985,425 


2,7.%.77S 


44,fiH(- 


44,I8S 


Baliimore and Ohio, 


iH4:i 


509,765 


7,109,31C 


6,062,455 


fl2,HB2 


73,736 


Bahimore and Wash., 


iH4:i 


96,716 


805,42£ 


2,646,71 S 


17,463 


14,901 


Baltimore and S usque., 


1H12 


128,345 


l,610,O0C 


1,105,000 


13,370 


17,39( 


Baltimore and Wash,, 


1H42 


95,817 


877,13g 


3,I88,94e 


I7 05;{ 


13,864 


Utica and Schenectady, 


18421150,000 




Ml 3.704 


18842 


18,914 


Boston Bad Lowell, 


18421143.607 


2,442,10214,675,294 


28.81fl 


25,71( 


Georgia road. 


16421 152,873 


1.475,00011,770,000 


19,899 


19,107 



On inspecting this list we will observe that the actual charges on some of 
the roads are a tittle above, and on others a little below, the indications of 
the formula — but that the deviations are in no instance too wide to render 
the rule, as &i as it goes, a safe test of the value of an investment. The 
actual cost on the Baltimore and Ohio ra^road &lls considerably below the 
computed cost for the year 1843. In 1642 the agreement was' very cloM, 
and m 1841 the result was nearly as much above as that of 1843 is below 
the rule. Indeed, in 1841 the sum of t9,706 was expended for lUtpbuTthai 
and passenger cara, in addition to the 946,534 charged to tepaita of 
cars and engines. The aggregate expenses for repairs of cars and 
engines, on that work, for the thre^ years amounted to 9152,964 — and 
the expenses calculated by the formula to 9157,806. If we add the sura 
paid for ncto cart, to the actual cost of repairs, the actual expenses, for the 
three years, will be 9163)''30, or 3 per cent above 'the computed expenses. 

The formula simply exhibits what it is intended to show — the av«Tag» 
for a Buccessicm of years. I do not include the Boston and Worcester road 
in this table, because the result on that work is entirely anomalous. For 
previous years the agreement between the calculation and expcsBes was 
sufficiently close ; but in 18^ there was a material rncrease of business, an 
extraordinary reduction in the expoise of repainng the cars and engincfl, and 
a simultaneous augmentation of the capital — or charge for construction— <tf 
9390,000. I am obliged to sttppoee that new cars and engittes were added 
to the line, and that a poRi(»i of the business was gerformed by new stock.* 

We may now pass to another very important division of laflrgod ex- 
penses, which are usually, though very improperly, denominated " extra- 
ordinary expenseo." I r^r chiefly to the 
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WEAJl OF IRON RAILS. 

There is, perhaps, no subject of interest to the engineer which has at> 
tracted less serious attention, or has been more vaguely and iDdefimtdj 
considered, than the wear of railroad iron. Instead of attemptiiig to find 
some correct and rational measure of this wear, the public, and in a great 
measure, the profession also, have persisted in regarding the visible destnicp 
tion of the iron on roads which have been sonie years in operation, as a 
consequence of the inferior quality of the particular specim^ or of the 
inadequate strength of the particular pattern. It is the custom to say that 
the mashed and splintered iron of the Camden and Amboy, and Columbia 
roads was bad ; but no argument has ever been adduced to show that good 
iron, in the same situation, and subjected to the same sort of treatment, 
would do better. 

80 long as railroads happened to occupy positions where they would be 
used lor the mere conveyance of the travel, and a fewthousand tons of . 
goods, between adjacent cities, the durability of iron was a question of Sub- 
ordinate interest. An engineer could be satisfied that his rail would last 
10 or 20, or 30 years, and could generally count on a suQcient increase of 
business consequent on the increase of population, to compoisate for its 
deatructioa in that space of time. But railroads are now projected to take 
the place of important canals, and to furnish the means of transport for the 
heavy products of the earth at exceeding low rates. The question assumes, 
therefore, another aspect The trade of the Erie cstnal in New York, and 
of the Schuylkill Navigation in Pennsylvania, may be estimated at 800^000 
to 1,000,000 tons per annum ; and there is no railroad in the United States 
worked by steam power, which accommodates more than the one-ninth, or 
one-tenth, of this amount, with the exception of the Reading railroad, which 
has not yet been long enough in operation to yield any useful practical 
results. 

The common nait-mch flat bar, under ordinary circurastances, is adequate 
to the transportation of about 150,000 tons of freight Such a bar on the 
Petiersburg road, where the freight amounts to some 25,000 tons, wouki 
resist the woir of six years' business ; but if one 3rear's trade of the 
Schuylkill canal were poured along it, the iron part of the track would 
need entire renewal six times in one year. 

The same remark is applicable to any of the same sort of wooden roads 
in the country. They would all bear about 150,000 tons net, drawn at the 
usual speed of ordinary freight engines, but would be completely destroyed 
by about five weeki business of the Schuylkill Navigation, in the seasoto of 
active trader 

It must be admitted that we have not yet sufficient data for estimating, 
with entire certainty, the probable durability of many varieties of rails. 
We have, however, data sufficient, if we use it properly, to make a much 
nenrar approximation than is geneially supposed to be practicable The 
duraUlity of the half inch plate rail can be detanniiied with all 
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Accuracy, and we can judge from analogies, which the problem pr'e6ent9, 
the probable wear of other patterns. Great errors have been committed in 
the consideration of this subject, by overlooking the fact that the progress of 
the wear is rarely ascertained, or, in the least, appreciated, until the rail is 
destroyed. The annual charge for iron is very small, because, in general, 
the track does not appear to give way until k is nearly unfit for use. When 
repairs really commence, the destruction is so far advanced that the iron 
must be renewed ] and if the directors assert, as they usually do, in their 
next report to the stockholders, that experience has shown that the original 
iron was very bad, and has all been crushed, the explanation is satisfactory, 
and the cost of the new iron is forthwith charged to the account of con* 
struction. 

We accordingly find, in looking through the reports of railroad com* 
panies, that the average annual increase of capital, generally exceeds the 
dividends even of the most successful enterprises : and there is not now to be 
fonfid in the country a single road which has renewed its iron cut of the 
proceeds of transportation. While the trade continues to be small, and 
this extraordinary outlay y& needed but once every six or eight years, the 
self-deception can be practised with considerable success. 'But thero are 
now works constructed which are intended for a very great business, and 
and which will reduce the extraordinary charge for renewal of iron down 
to a very ordinary circumstance. The Reading railroad is contemplated 
for the conveyance of the present trade of the Schuylkill canal — from 
eight to nine hundred thousand — and which will very socxi reach one 
million of tons — and shoujd the experiment succeed, the cost of iron will he 
more than equal to the entire renewal of a single track every year. The 
question of wear, is, therefore, of immense importance, and can no longer 
be lightly disposed of by companies of this class. 

This, as every other item of railroad expenses, is subject to a certain law, 
which must be recognized before we can make any effectual progress in 
our investigation. 

The destruction of iron depends on the grades of the road, on the tonnage, 
and on the travel, Eyery ton of freight that passes produces a certain 
amount of injury- every passenger car and every passenger does some 
injury, and every engine that traverses the line produces its share of mis- 
chief; but the number of engines that traverse the road, in conveying a 
given amount of tonnage, depends on the limiting gradient — and, conse- 
quentlvj the destruction of iron, cateris paribus^ is greatest on those roads 
of whrch the grades are most unfavorable to the useful effect of the power. 

If we call N the number of miles travelled by all the engines on the 
• line ] T the number of tons net conveyed one mile ; and P the passengers 
conveyed one mile, for one year, then 

aN + 6T+cP, 
wW be the form of the expression which represeats the amount of injnrf 
which the iron has sustained — a, 6, and ^ being eonstaiits to be sivppUediy 
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ejtperimene. It is nammiAy of course, that the weight and form of the tgSLf 
as well as the weight, constmction, and Telocity of the engines, are tuii' 

The point, now, is to determine the values of the coefficients, «, d, and c. 
For this purpose J take, in the fh'se place, a road on whieh engines are not 
used, and but few passengers are eouTejed. The wear of iron on such a 
rsad gives us the value of ^, or the injury done by the tonnaga 

There are two works of this description of which we can find published 
report?, and which have been long enough in activity to destroy a portion^ 
or the whole, of their iron. 

The Chesterfield railroad, in Virginia, constructed with a fbz bar, and 
using horse power and light cars, has required, for some years past, about 
9200 per mile for new iron, to replace that which isr destroyed by the 
passage of an average trade of about 50,000 tons of coat. The deatrucdoo 
iis here equivalent to four mills per ton per mile. 

The iHine Hill and Schuylkill Haven railroad was originally con- 
structed >vith a fat bar, and six miles in length of the road had been renewed 
with a heavy edge raO,^ before 400,000 tons had passed along it Assuming 
the value of the flat bar at 960 per ton, or 91200 per mile, which is below 
^ present value, and that the iron was worn out by 400,000 tons, the result 
will be three mills per ton per mile. But this road is provided with a 
double track, and the track which was destroyed was not xaei hj the 
'ascending cars. 

The injury produced by the empty cars iis certainly more than one-Aiid 
of that effected by those which are loaded ; ant the result on this read, 
therefore, correspondiB very closely with the previoua exampfe. TEe wear 
dien obviously will not be liess than four mills on a road sustaining loco- 
motive power — ^where the velocity is much greater than on the Chesterfield 
and Mine Hill roadsw 

I wiir not, therefore, be above the mark in assuming 6 = 4 miHs. 

The flat bar on the Petersburg road may be considered to have beenr 
worn out i» ax yeairs^ by use whreh wa» equivalent to 12,000^ trips of loco- 
motive engines ; 130/XX]^ tons of f!reight, and 100,000 passengers carried 
•ver each mile. If we consider the injury caused by cars carrying five 
passengers, equal to that produced by those carrying one ton of freight, and 
the value of this iron equal to 91200 per mile,, we shall have 

AP+cT=9600 
for the damage due to the freight and passengers. % 

The remaining sum of 9600 is the destruction produced by the 12^000 
miles run by the locomotive engines ;. whence we have ^ 

60,000 - ^ 
12)00Q 

or five cents for the ugary done by the passage of tlie bcnmotm 
9m ttery mile of tht 
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We obtain, then, from this procedure, axAemiB] b^^A mills; and 
c = f mill, and for our formula 

5N 4T 4P 
100 ' 1000"^5000' 
If these values be correct they will apply to any other similar case. 
The first iron used on the South Carolina road, was destroyed in less 
than six years — after it had borne about 190,000 through tons, and 120,000 
through nassengers, and the locomotive engines had made 10,000 through 
trips. The formula will give for this case, 

1 0,000x5 , 130,000 x4 , 120,000 xt_^, --^ 

• 100 ^~ioob~"'^~loob *^'"^ 

for the destruction of the iron per mile. This is, no doubt, very near, the 
true value of the first iron used on that road, estimated at the present prices. 

There are several other roads, of both descriptions, for which similar 
computktions might be made, and which would confirm the estimate — and I 
shall take occasion, at a subsequent period, to present much data of the same 
character in a tabular form. But without discussing this branch of the 
subject further, at present, it may be stated in round numbers, that the aver- 
age destruction of the half inch plate rail, caused by engines, freight, and 
passengers, is equal tp about 8 mills per ton net per mile ; and by com- 
paring the above expression of the wear of the rail, with that previously* 
obtained for the wear of the cars and engines, we will perceive that they 
possess very nearly the same value— or that the injury done to this iron, by 
the passage of a train, is but about 10 per cent, less than the wear and tear 
of the engine and cars composing the train. 

In the application of this formula, however, the fact is not to be over- 
looked, that it is derived from the destruction of the plate rail, and is in- 
tended only to be applied to that description of road. The destruction of 
any form of T or H. rail^ wfdch I have yet seen^ will be greater. It is 
true that the expenses of maintenance for some new roads, provided with 
heavy iron, are yet very light, and they will possibly continue to be light 
until they have carried from three to five hundred thousand tons of freight 
— when, if the rail is still in existence, they will be very heavy. 





It requires but little experience, and no speculation, to bring us to this 
conclusion. Let us take the two patterns, fig. 1, and fig. S, for the purpose 
of illustration. Fig. 1, is a common form of edge rail, of 60 pounds per 
yard, of which the head, or upper table, A, weighs 20 pounds. Fig. 2, is 
a common plate rail, 2j- inches wide, by f of an inch thick, which also 
weighs about 20 pounds. 

This fiat bar IB suj^rted akng its whole length and bicadth by the 
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wooden string, S, and the edge rail is supported only in the centre by the 
vertical stem, P. Is there now any reason why the unsupported SLoskchjf, 
should do more service than the supported flat bar, B ? The vertical stem 
and base of fig. 1 nerer wear out ; it is the head of that rail which b 
crushed and rolled to pieces. When the rail is destroyed the lower portions 
are untouched ; bulf when the head k bruised and split, the whole rail is 
rendered useless — and when the rail is riijned, 60 pounds of iron per yard, 
are lost to the company. The flat bar will bear just as much — ^indeed, 
being supported, a little more — ^hammering, and when it is dest fcyed, but 
twenty pounds are lost. Besides it may be welded when broken, the ends 
may be '^ upset," and restored when split ; new holes, when necessary, may 
be punched, and it can be returned to the road until the lamination and 
splintering throughout render it wholly vnfit for useful service. 

But it is not my intention to speculate here on the relative merits of raik 
The present object is to adduce facts and conclusions based on observation 
of many roads of various descriptions, in relation to the destruction of such 
tails as are ordinarily adopted. I know that my opinions on this head are 
not those of the public, nor of many professional gentlemen of much ez- 
ijpeneuce ; but I believe they are^ nevertheless, correct, and I therefore sub- 
mit them to a test which will speedily be applied, and by which this^Eiestion 
^ will be most conclusively settled 

The rails c^ the Reading road are, by common consent, acknowledged to 
be good ; the patten is considered, by the advocates of edge rails, to be un- 
exceptiqnable ; and the mode of manufacture adopted — that of making the 
lamina horizontal — is considered to render them almost proof against wear. 

In regard to these rails — ^with all their merits, and all their superaorily — 
i affirm, 

1st That they will not withstand the rolling of the trade of the Schnyl- 
kill for one year, 

2nd. That before 800,000 tons of coal hare passed down and the empty 
cars have been returned on them, the present track will be entirely unfit for 
safe usage. 

3rd. That it will cost from 50 to 75 cents to replace the iron which is de* 
stroyed by each ton of coal that descends from Pottsvilie to Richmond, oo 
the present track. And, 

4th. That before next August, if the compony sueeeed in obtaining the 
trade which they desire, this rail will be pronounced too light by the very 
parties who now think it will last A>rever. 

7'he fauk, however, is less in this particular rail than in ir^ wkiek is 
not tough enough for such usage, at such prices. 

I know that the Providence rocid will be adduced as evidence against me, 
where the road has been some six years in use, and the iron m jet soioid^ 
but the Providence road actually pastes but 30,000 tons per annum one 
single track, and must yet stand 26 years before it can do one yenr'a Kna jn^i^K 
of the 8chu|JkiU canal 
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The Georgia road may, perhaps, be quoted as evidence, where experv- 
tTbce, they say, has demonstrated, beyond ail question, the ability of railroads 
to compete with canals for the conveyance of heavy freight ; but the Geor- 
gia road has been less than three years in operation, and has not yet carried 
as much freight as has sometimes passed along the Schuylkill canal in three 
days ! Pour the trade of the Schuylkill, or Erie caaal on parts of that 
road, with such engines as would be needed for its conveyance, and the track 
would be crushed in less than four weeks. 

The Boston and Lowell road will be quoted. This road has not yet car- 
ried, in the eight years of its existence, an aggregate tonnage equal to the 
annual Schuylkill trade — and that tonnage has been sufficient for the destruc- 
tion of the first track of edge rail, and the company are now, and have 
been for some time, using the second and third tracks.* 

The Camdtn and Amhoy road was originally provided with a " perma- 
nent" track. The aggregate trade has not yet reached 300,000 tons net — 
the reader who feels any interest in such matters can cross the Delaware to 
Camden, and examine the old rails, and form his own conclusions ; he will 
then be able to judge whether these have given out because they are too 
weak, or because the ^terial, in this form,^is inadequate to a much greater 
effort 

In England^ however, it is contended, people have more experience. 
The best experience there, is that of the Liverpool and Manchester railroad, ^ 
a work which was opened to public use in the fall of 1830. This road was 
at first supplied with two tracks of edi^ rails, weighing 35 pounds per yard. 
The rail answered very well until the fall of 1833, when the work had 
passed about 300,000 tons on each track, at which period £150 were expen- 
ded for new rails. In the next half year, before they had transported 350,- 
000 tons, an aditional outlay of 3,000 pounds Sterling was required for new 
rails, and the adopted pattern was pronounced too light for the service, A 
rail weighing 50 pounds yer yard was next tried, and subsequent experience 
showed that that also was too light* A new pattern was then projected, 
weighing 62 pounds per yard, and foithwith submitted to the same rough 
usage. The trade on this road is great, and soon tests the merit of 
fancy. This pattern was also found inadequate, and another, weigh- 
ing 70 pounds per yard, was fiTieA. upon, which was, last year^ regar- 
ded as the pattern rail 7 I have not yet heard how it wears, but one year 
more will test its strength on that road, where there is really a heavy trade, 
although the net tonnage does not reach one-half, nor much exceed one-third 
of the average trade of the Schuylkill, or Erie canals. I do not believe 
that either pattern would resist the action of one year's business of one of 
those works, if it were confined to a single track. 

I trust that those who have made observations on this interesting subject, 

will communicate them for publication in this Journal. If there be an edge 

- 

* It \% proper to say that the rails of thix road wpre taken up after s\x years' use, because they were 
tno weak: bat we never raeet with rails that are strong cnouj;h after they have sustained the 
of 600,000 tone. 
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rail ID the United Stales, which has sustained the pas8aj[e of a millioo d" 
tons of freight,* conveyed by locomotiTe enc^ines, it conkT aot but be regar- 
ded as a roost encouraging circumstance, and its historr ought to be kaovn ; 
such a rail — weighing 60 pounds per yard — would show the pmcticipflity 
of reducing the average cost of this item, for such rails, down to 6 mills per 
ton per mile ; and, therefore, below any result which I have yet been aUe 
to obtain. My impression is, from the comparisons of the actoal destmc- 
tion which 1 have oeen able to make, that its value may be reduced, by the 
adoption of a suitable flat bar, and a moderate speed, to 34) or 4, milk per 
ton per mile. 

(To be eotatinoed.) 



NOTES ON PRACTICAL ENGINEEBIKG. 

Railtoay Curvts. 

There are two modes of running curves in general use here ; by chords 

and by tangents. In Col. Long's manual, published many yea» since, the 

method of chords is aflopted ; in Mr. Van De Oraaff^s wojrk a system of 

rectangular co-ordinate axes is used in connection with the method by ehoids ; 

in Mr. Mifflin's treatise a geometrical process is adopted, the auxiliary corveB 

being actually traced on the ground and the curve itself traced by the mode 

of chords ; in Mr. Johnson's tables the system of tangents is adoptal and the . 

oflsets to hundredths of a foot calculated for tangents f^f from 26 to dOO fell 1 

in length) increasing by 25 feet ; the angles of deflection and lengths of irs 

are also given for tangents of 100, 150 ai^d 200 feet The ofisets are die 

'parts of the secant inclilded between the tangent and the carve, and the 

angles which they form with the tangents are also calculated. In the 

^ Civil Engineer and Architect's Journal" of 1840 there are very extensive 
tables of ordinates from tangents from ^ to 5 chains, calculated to the neat- 
est tenth of a foot, but the deflections ^re not given as the chain alooe is 
used. 

Opinions difler as to the value of the diflferent methods. Where ^ tan- 
gents are run out on the ground, a variety of curves may be laid off with - 
great ease from the same tangents, and this is frequently desirable where the 
ffroimd is so difllcult as to require a pretty close approximation to the best 
une ev^ for a preliminary survey. The following table is taken from the 
^ Civil Engineer's Journal" and, as the use of the Transit is general here, 
the deflections for tangents of 500 feet have been calculated, so that in its 
present form it may be often useful to the American engineer. 

Table for setting out Curves by Ordinates from Tangents with ike angles 
of Deflection for Tangents of 500 feet. 



Radii 
in feet. 


Taiif(«ntt in feet 


Sectioa 


60 


100 


ISO 


-iOO 


260 


3U0 


360 


400 


460 


SQO 


500 


25 


101 


230 


417 


670 


lOOO 


1422 


200O 


2821 


500O 


9000 


6« 


21 


8-4 


191 


343 


540 


804 


1127 


1528 


2031 


268-4 


79 37 


1 7 <( 

1 • 


1-8 


72 


163 


292 


462 


675 


938 


1255 


163^ 


2110 


71041 


8« 


16 


63 


14^ 


254 


401 


58-4 


80O 


1072 


1380 


1754 


6400] 


9« 


14 


56 


126 


22-5 


354 


515 


708 


938 


120O 


1517 


5806 


I0« 


12 


50 


113 


20^ 


318 


461 


633 


835 


107O 


1340 


53« 



In a report on Heron's cast iron raila laid before the committee of Science and Art of tlM Rank' 
Im Institnte, al>ont two jear* ago, I stated that no road in the Unitfd States had yet tiwtninnl mm mil* 
lion of tons of freight. 1 have not yet heard of such an instance. 
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l^Se.b 
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«> 


lor 


'W 1 '^ 


■m 


J!L 


am 


«a 


*« 


'MU 


1100 


11 


46 


10-3 


183 


28-8 


417 


htH 


753 


963 


120 S 


18° 53 


13" 


ID 


43 


95 


16 8 


263 


381 


623 


680 


87-6 


1091 


15 14 


13 " 


l« 


39 


«7 


15 5 


243 


351 


480 


631 


81I-4 


1000 


42 04 


14" 


9 


36 


81 


144 


225 


326 


445 


584 


743 


92 S 


39 18 


16 " 


■8 


33 


7-5 


13 4 


310 


303 


414 


543 


691 


85-8 


36 52 


16" 


-8 


31 


71 


126 


197 


284 


387 


508 


646 


801 


34 43 


17" 


■7 


29 


67 


118 


I8'6 


267 


364 


477 


607 


752 


J247 


18" 


■7 


28. 


63 


112 


174 


252 


344 


450 


57^ 


70* 


J103 


19" 


■7 


26 


59 


105 


16 6 


2;is 


325 


426 


541 


67^ 


29 29 


20" 


6 


26 


56 


lOO 


157 


236 


309 


404 


51 3j 


635 


2804 


2100 


~6 


-2T 


54 


9-6 


lT9" 


316 


394 


"384 


48-8 


604 


26 47 


22" 


■6 


23 


51 


91 


H^ 


205 


280 


30 7 


465 


57 1 


25 39 


23" 


■5 


22 


49 


87 


13 6. 


196 


268 


351 


444 


56 ( 


24 32 


24" 


B 


21 


47 


83- 


130 


18-8 


257 


330 


426 


527 


23 32 


25" 


'6 


30 


46 


80 


125 


181 


346 


323 


409 


505 


33 38 


26" 


-5 


1-9 


43 


77 


ISO 


174 


237 


310 


393 


48-5 


2146 


27" 


5 


19 


42 


74 


116 


16 7 


22-8 


29-8 


378 


467 


W59 


28" 


4 


1'8 


40 


72 


112 


161 


220 


287 


364 


450 


»14 


29" 


■4 


17 


39 


69 


I0& 


185 


212 


277 


351 


43 4 


1934 


30" 


■4 


17 


3-8 


67 


104 


150 


205 


26-8 


339 


420 


1856 


3100 


-T 


16 


"3^ 


66 


101 


14 6 


198 


259 


328 


40 ( 


1820 


32" 


■4 


1-6 


35 


63 


98 


141 


192 261 


318 


393 


1746 


33" 


■4 


16 


34 


61 


95 


137 


180 


24-4 


308 


381 


1714 


34" 


■4 


16 


33 


59 


92 


133 


181 


336 


290 


370 


1644 


35" 


4 


16 


32 


67 


89 


129 


17 6 


329 


391 


3.»-9 


1616 


36" 


■3 


14 


31 


56 


86 


126 


171 


223 


383 


34fl 


1559 


37" 


3 


14 


30 


54 


-8-4 


111 


16 6 


217 


275 


339 


15 23 


38" 


3 


13 


30 


63 


82 


11-8 


16^ 


21 I 


26-8 


330 


14 59 


39" 


3 


13 


20 


61 


80 


115 


157 


90-6 


261 


3212 


14 37 


40" 


3 


13 


2-8 


60 


TS 


113 


15 3 


aai 


254 

"2^8, 


3M 


1415 


4lO0 


3 


12 


27 


4-9 


76 


no 


150 


19 6 


306 


13 53 


42" 


3 


12 


27 


4-8 


7-4 


107 


146 


191 


34^ 


399 


13 37 


43" 


3 


12 


26 


47 


73 


104 


14 3 


18 6 


236 


29'^ 


1316 


44" 


3 


11 


26 


46 


'71 


10 2 


140 


182 


331 


28-6 


1358 


45" 


3 


11 


26 


44 


70 


100 


137 


ITS 


32« 


27-9 


1241 


46" 


3 


11 


24 


43 


68 


98 


134 


174 


281 


273 


12 23 


47" 


3 


11 


2-4 


4 2 


67 


96 


131 


170 


21 


267 


1209 


48" 


3 


H) 


23 


41 


65 


94 


128 


167 


21 a 


261 


1154 


49" 


3 


10 


23 


41 


64 


92 


12 5 


163 


20-8 


25-6 


1139 


50" 


3 


10 


22 


40 


63 


90 


123 


160 


204 


251 


1135 


5500 


2 


9 


"20" 


"3ir 


57 


8-2 


111 


-r4~6 


16-5 


22-^ 


10 33 


60" 


^ 


■8 


19 


33 


53 


75 


102 


13 4 


170 


209 


9 31 


65" 


^2 


■8 


17 


31 


,4-8 


60 


94 


12 3 


156 


19 3 


8 47 


70" 


3 


•7 


l'6 


29 


46 


64 


88 


114 


14 4 


17 9 


810 


75" 


-3 


■7 


16 


27 


43 


60 


82 


107 


13 4 


167 


7 37 


80" 


3 


6 


14 


25 


30 


56 


77 


lOO 


127 


15 6; 709 
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THE ERIE CANAL ITS CAPACITT-^LOCKAGES ^OLOIC BttlTS. 

We were among many who, in 1834-6, were deluded into the belief^ 
after the completioD of our )>re8ent lateral canals, of the neceantj of pio- 
coring enlarged avrnues for the trade beyond our own State, at that period 
the capacities of railways to conTej freight was not lullj dereloped. We 
adopted and adrocated the plan of a large, or ^ steamboat canal," 8 feet 
by 90 leet, from lake Ontario to the Hudson, with locks, 90 feet by 19D 
feet The plan was to take advantage of the natural waters of the Oi- 
wego river, the Oneida river and lake, and from thenc^ by Rome on the 
^orth side of the Mohawk river, to the Hudson. The length of this csmI 
was 92 miles to Utica, and from thence to the Hudson 107 miles, toid^ 
199 miles of canal, shelving a difierence of canal, of 213 miles to be cca- 
stmcted, in favor of the Oswego route, compared with the Bufiklo route: 
The natural waters of lake Ontario and Niagara river, 160 miles. 

8o feasib'le was the project, and limited the expense, from Osw^o to 
Utica, owing to the use of the rivers Oswego and Oneida,'and lake Oneida, 
57 miles, the estimated cost was only $1,131,896, demonstrated by actual 
surveys. Five and a quarter millions were allowed as the cost of the Wtl 
to the Hudson Such was its feasibility, that the canal interest became 
abumed lor the diversion of the western trade by a cheaper chaimel, and 
in a reckless, manner, rushed into the enlargement of the Erie canali 
without regard to party or to its cost It was truly a sectional movemail, 
made without sufficient surveys and examinations, and we are disposed to 
exonerate the engineers for their estimates, as they candidly sakl in their 
report, they had not time to make the necessary surveys. Warnings of the 
difficulties,* and statements, that the estimates were inadequate, were treated 
with derision. We well recollect being told by the chairman on canals, in 
1835, '^The poficy of the 8tate is decided on, we cannot entertain the sub- 
ject of seperate canal from lake Ontario, and the use of the Welland canal, 
or, a ship canal around Niagara Falls, let their merits be what they may, 
we must enlarge the Erie canaL" In consequence, a bill was introduced, 
nhich passed without remark ! ! giving th^ canal board full powers to make 
the canal of any size, pledging the whole treasures of the State to this 
stupendous undertaking. It was pointed out to the canal committee ^tbat 
the tonnage of the upper lakes was than actually let down into the lake 
Ontario, by the Welland canal ; that the vessels could be transferred from the 
lakes to the sea-board, by the improvement proposed, in the fell, to return 
with loads in the spring ; that our fresh water sailors, instead of spending 
six months in idleness, could be transferred with their vessel to the sea- 
board, and have employment the entire year ; that our lake vessels were 
particularly adapted, from their construction and light draught of water, to 
our West India and southern country trade ; that 140 miles of canal navigation 
and tolls would be saved ; further, that by the plan proposed we should have 
two canals, and competition instead of one, and this too for one-third the 
sum $27,000,000, we then stated (in face of the calculation of 912,400,000) 
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it would take to enlarge the Erie canal to BaffiJo ; that by the plan .we 
proposed, we should avoid the interruptions and damages incident, as has 
proved to be the case of the enlargement ; that, to a great extent, we should 
have to make a new canal in all the difficult places, to enable us to construct 
the locks, culverts, aqueducts, etc, in the summer." 

The '< bubble age" with the canal mania of the day has, however, 
passed, and the truth should be told. It is now well recollected, that both 
parties had to elect their candidate for the presidency. ^^ The Young Ldon of 
the West," and the majorities beyond Cayuga bridge were to be courted. 
The project of a separate large canal, from lake Ontario to the Hudson, 
being frustrated by timid politicians, without a £sur arguing into its merits, 
led us to examine into the necessity and extravagance of making a ship 
canal out of the Erie canal for the trade of our own State, a canal that only 
required to be bottomed out, and double locks constructed to Syracuse, this 
side of the maih lateral canab. We discovered tbis was everything that 
. we wanted for the trade and commerce of our own State, and for the trada 
beyond us, the Oswego route could defy competition. 

We opposed the enlargement from principle ; we had not a dollar invol* 
ved in the question. To ascertain the necessity of the enlargement, we 
were led to examine, in 1835, into the number of lockages at Alexander's 
lock, west of Schenectady — the test lock for the business on the canal.- 
' We found the average was only one every 12 minutes, during the season of 
navigation — that in this time the lockages could be trebled. To arrive at the 
^pature of the trade on the canals, the present comptroller, Mr. A. C. Flagg 
had the goodness to adopt the suggestion, to class the tonnage floated on our 
canals, ^under the following heads : 

The produce of the forest^ of agriculture, of manufacturtSy of merekaur 
dizty and of other articles. The tables of 1836 compared with subse- 
quent years, led to the discovery that the produce of the forest which in 1836 
was 755,252 tons of the 1,310,807 the whole number of tons that floated 
on all our canals, fell ofl* in 1842 to 504,597 tons, of the 1,236,031 tons that 
during that year floated on our canals. During this period, the increase of 
tonnage from agriculture, and from all other articles, did not make up the 
decrease of lumber, although the tolls were greatly increased, from the fiict, 
that the tons produced from agriculture, paid four times the tolls paid on the 
produce of the forest. 

The obstinacy with which the enlargement was persisted in, without ad- 
equate surveys and estimates, led us to expose the folly of the same. This 
occurred in 1836, 1837, particularly, afler the extension of the Mohawk and 
Hudson railroad to Utica, and the construction of other railways in this 
country and Europe, began to develope the capacity of this, truly styled 
" btittr improvemerU of the age" to convey freight, as well as passengeis 
at all seasons of the year ; and this too, at rates to defy competition on this 
line by the Erie canal, if properly constructed and located. 

We well recollect that such was the mania for canals, that we were laugh" 
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ed at for onr folly in advocating such doctrmes, and were considered by 
many who had not investigated the subject, as fit for a straight jacket. We 
well recollect stating six years ago, that the Erie canal was not up to one- 
third of its capacity. This deduction was drawn from the experience of the 
lockages at Alexander's lock, on the greatest days of business in 183&6. 
We then stated ^^ that further expenditure beyond clearing out the present 
canal to four feet and making double locks and pond reaches to Syraatse 
toas unnecessary." That such was the improvements then making in the 
paddle gates — and the ease was instanced on the Lehigh canal of their pass- 
ing a boat through a lift of 32 feet in 2^ minutes, while ours were only 8 
feet — that from this fact, there could be no question of the capacity oi the 
Erie canal, when improved as pointed out, and releived of its packet, and 
semi packet boats of emigrants and their baggage, that it would answer the 
wants of this State for all time to come. That if the western States were to 
be accommodated, as they should be, and the State to hold the toll gate, the 
Ontario route should be adopted, as the cheapest. 

This conclusion was drawn from the &ct, that our lockages in 1835 and 
1841, the years of the greatest business di^ not exceed 12 minutes to a lock- 
age, on an average. We stated, '' that there would be no difficulty from past 
experience, in passing 55,000 or more lockages, instead of 25,998, the num- 
ber passed in 1835.'' This number was reduced in 1842 to 22,869 with a 
continued falling ofiT this year, so as not to exceed on an average, a boat, 
every sixteen minutes. 

Holding these views, and in corroboration of the same, we were gratifiol 
to perceive in a late report of Mr. Little, the canal commissioner to the dep- 
uty comptroller, Mr. G. W. Newell, that on the 11th inst. at Fukonville, 
and under all the disadvantages of the cold weather, and as he stages ^ con- 
siderable ice in the canal, and snow idling several inches," that 92 locka- 
.ges were accomplished in 7 hours and 15 minutes being in the ratio of one 
far every 4f minutes for an 8 feet lift. This is not to be compared with the 
celerity of lockage on the Lehigh, and on other canals, although there is 
no doubt but that the ice and snow greatly impeded the operation, or it could 
have been done in less time. 

The above ratio of 4f minutes, would give for the season 71,500 locka- 
ges, being more than three times the^ number of lockages this season, with a 
large increase of tolls, and capacity of the boats. 

With &cts of this kind, and yet another, that instead of the capacity of 
the canal, up to 1841 to float boats drawing 2 feet and 11 inches of water 
with a load of only 30 to 40 tons, such is the improvement in the canal, by 
bottoming it out and in the construction of the boats and by the adoption of the 
iron boats, (which we advocated in your Journal for several years,) that we 
hare now repeated instances of boats loading 00 to 83 tons, drawing three 
feet of water, the latter load being an iron boat, with Ericsson's propellers. 
We venture, therefore, little in predicting, that 80 tons to above it, when 3 
feet 6 inches water can be obtained, will be the common load for the iron 
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ooat, and liirtlier, that the distance from the Hud8<m to BuffiJo, will be ac- 
complished by steam, in one-third the time, now performed by horses, thus 
again trebling the capacity«of the canal. 

It should be taken into consideration, that our business has heretofore been 
performed by single locks. Now we have double locks to Utica, the most 
crowded part of the canal, and east of all the lateral cands. 

We will close with the remark, often repeated, lit the railways parallel 
to the Erie canal have the privilege to carry freight the entire year, even 
burthened with tolls, or like the New York and Erie railroad, be free to 
compete with the canal, and our word for it, we may suspend the enlarge- * 
ment for a long period, if not ^tirely, and save full 920,000,000 in its pro- 
secution. This will certainly be the case if we include the interest that is 
lost ere the canal is used during its entire length. 

J. E. a 

For the Amtriean Rulroad Jonrnal and Mechaiuc*' UfaMimv. L>^^ 

REMABKS ON IIR, ELLET's FORMULA FOR COST OF TRANSPORTATION OK * 1^ ^1 
RAILWAYS. 

In your November number, there is an article under this caption, by Bfr. 

Charles EUet, Civil En'gineer, who therein lays down certain fixtd laws^ 

which he further terms simple principles such as cannot well be doubted or 

denied. Against the validity of these laws we beg to offer some remarks, 

Jeaving it to your intelligent readers to decide between us. • 

1st. Mr. Ellefs law on motive power. 

'' The cost of motive power with engines of the same class is proportion- 
al to the distance which the engines run. The cost per mile is nearly the 
same on all roads of all grades, the difference in expense on roads with dit 
ferent grades consists not essentially in variations of the cost per mile run, 
but in variations of the number of miles which must be performed to do the 
same duty." 

Remarks. — The reader should first have some idea of the several items 
.composing the cost of motive power and the proportions which each item 
bears to the whole expense, which for an example we will state as follows :- 
Wages of engineman and fireman, per annum, $1150 25 pr ct. 

Fuel, " aOOO 44 « 

Oil, etc., « 350 7 <* 

Repairs of engine, « 1000 24 ^ 

Total cost of running an engine doing full work, pr an., 1^4500 

Scarcely one of the above items can be called strictly constemt, the wages 
even, which are the most so, will difler with the locality and degrees of skill 
of the men employed. The fuel, nearly half of the whole cost, is widely 
different ; the price in Georgia is $1 per cord, and 3 and 94 "per cord in the 
middle and northern States, and the quantity used depends on the velocity 
and amount of load, etc. The repairs of engines, these are afiScted by the 
quality of the machine itself, of the road it runs upon, the velocity and the 
skiftand care of the driver. Scarcely any two roads are alike in the'qnal- 
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ity of their eaginefl. Some are made to run 35,000 miles per annam, and 
odiers will hardly perform a third of that work ] a fair . average of annual 
work for one engine is from 18,000 to 20,000 miles which she will do at a 
cost per mile ran, varying with the circumstances here enumerated \ this va- 
liation being as much as 16 to 33 cents per mile or about 100 per cent The 
comparative cost of transportation on railwa]^ will thus to some extent be 
affected by the differeBC%in expense per mUe run^ but the real teat of their 
c^wtparaiive economy is at last determined by the amount of business or load 
which is found for every mile which must Tucessarily be ran on the respec- 
tiTe lines, the disproportion in the miles thus ran and the loads carried there- 
with on difleieot roads^ being in general very considerable, whether of pas- 
sengers or freight, but which, while the expense of running is constant, will 
be ever changing fevorably with the progressive increase in business com- 
monly attendant on the stimulus from railways, and is finally limited only 
by the power of the engines on the particular grades of the road, the facili- 
ty of overconung which, has %een of late greatly increased, and thereby 
the economy of railways. We offer the following instances in exemplifica- 
tion of these positions : thus on the 
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The variations are here seen to be scarcely any in the cost of the jniies 
run, but widely iso in that of the duty performed^ going to show that the 
want of adequate and regular biLsiness is the real root of all the evils of a 
railway, and as this business grows upon it, so does it improve in general 
consolidation and in profitableness. Every one of the roads cited above 
have improved in both these particulars vjith age^ and particularly the first 
The Reading road not yet fairly mounted, with as yet but one foot in the stir- 
rap, IB perhaps the only one using steam in this cSuntry, which in freight is 
80 lucky as to be worked full up to the capacity of its machinery and grades, 
and to have both the one and the other of the most &vorable kind for pro- 
fitable transportation, the cost per ton carried and per mile run being here 
nearly one and the same, while on most other roads it is widely different and 
the waste immense. Being a practicable thing, we shall soon expect to see 
the further economy practised on the Reading road, of making the tonnage 
carried at least equal if not greater than the miles run, that is, an engine 
running 188 miles should be of the capacity to deliver at least 250 tons. 

9d. Mr. Eliot's law on repairs of road. 

^ The repairs of road, with equal trade, are proportional to its length, that 
is, ceteris paribus it costs twice as much to keep up a road 200 miles long 
as it does A maintain one in the same condition of which the length is 100 
miles ; just as it costs twice as much to run engines 200,000 miles as it 
would to ran the same ckss of engines 100,000 miles." 
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, Remarks, — It ia light to state tliai the repairs of road are ];iroportio]3ate \x> 
its length, that is a mileage charge ; it consists of two items^the renewal of 
materials composing the road and the kbor of making those renewals and 
in keeping the track level, the drains free and all other work about the road 
bed, hoth items will of course be very varioos on difierent road* ; the one, id 
ihe first cost of the materials and their exposure to decay on ihe particular 
line of road ; the other as k may hare a firm foundaticH), easy drainage, 
freedom from deep cuts, etc. The experience, however, of now some 12 ta 
15 years applied to efficient roads adequately censtructed, enabfes us to say 
that the several items of sills^ bridges, iron, etc, may be entirely renewed by 
an appropriatum of per mile per ammm, 990O 

The important item of labor, the principal source of the after econo- 
my of railways, if liberally be^wed, may difier widely, but to do aH 
the work generally required on a fully employed road an amuial ex- 
penditnre par mile will be necessary, of about 350 

"$650 
per mile or $65,000 per annum for 100 miles, as the maximomf for iki$ kind 
of road, which will vibrate yearly, bat not exceed that sum at its climacte- 
rie point of age, which is made up of the average duration of each of its 
materials, towards and ftom which point it will be ever either approaching 
or receding. The common error is to suppose that the vkole first cost of a 
road is again to be incurred at the end of a certain time, without adverting 
to the ftict that these annual appropriations or intermediate outlays had pro- 
vided against this contingency, as necessary, to insure both safe and profita* 
ble transportation over it That neglect occasionally occurs in this and 
other respects, as- the result oi poverty, h certainly true, but where this prin- 
ciple of always keeping the road and machinery up to the standard ofntw^ 
is &ithfully attended to, there can be no distinction of old and new roads as 
made by Mr. EUet, except as we have already slated, the kilter should be 
all the better for their years. 

The illustration in the latter part of this law of Mr. Ellens for road re- 
pairs, leads to the inference that they are in proportion to the business done 
on them ; this is not entirely so, the item for renewal of materiab may witb 
the increase of business be slightly increased, but that lor ktbor in upholding 
track, etc., should be nearly as good for 600,000 as for lOOfiOO tons ; and 
its economy will tell favorably just as the business of a road is krge or 
small ; as in the Beading road in the year 1843, the estimate for mainten^ 
ance and repairs of road is $45,000, whidk on its tonnage for this H^ of 
250,000, will be 18 cents per ton, while m 1844 with the tonnage doubled, 
the same item at $50,000 per annum, will not exceed 10 cents per ton. <rhe, 
wear of most. of the materials of a railway are wnr well ascertained, the 
iron or the principal one, being that about which there ie most speculation, 
enough however is known to establish the fact when the article is good in> 
quality and adequate in weight, that its duration is such, as to make its re- 
newal compassable, afker a deduction for the old iron, h^^ ** " in-^ 
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custom in England from the annual wear of liieiron rails, eren there, where 
liie Telocity is seldom less than 90 miles with travel and 15 miles per hoar 
with frei^t The maximum fer the latter in this country is now fixed at 
about 10 miles per hour. Railways, hardly yet out of the experimentai 
'stage, hare been gradually working up, in their structure abd machinery to' 
the point of adequacy to die duty required of them^-more than that wodd 
be waste— although thelbult here had better be rather a little too much than 
too little. Till tately the road had to do everything for the locomotive, now 
there is a reciprocation of favors between them, and ihe latter can adapt it- 
self 4o almost any strength of structure with increased pew«r instead of 
losing amy t>f it This may well be termed a compound siridej in this new, 
useful and indispensable ayflbem. of conve3rance. 

3d. Blr. Eliot's law fi>r repairs of cars. 

'^ The repairs of cars are proportionate to the number of tons conveyed 
and to the distance to which they are conveyed. It costs twice as much to 
repair ears which run two millkms of miles as it does those which run one 
million of miles per annum. Again, it costs twice as much to repair cars 
which convey 20,000 tons as it does those which convey 10,000 tons a given 
distance. The same principle applies equally to the convejrance of passen- 
gers ; it applies also to accidents, incidentals and contingencies, for these in- 
«crease widi and are proportional to the increase of business." 

Remarks, — The repairs of a car whether passenger or freight, will of 
course be in some proportion to the work it does, that is, under equal cir* 
eumstances and quality of article^ Tha car itsdf and the treatment of a 
ear is very difierent on one roa(^ and another, arising principally in the 
character of the road itself, if a flat bar or an edge railroad, its proper ad- 
justment, and the use more or less of breaks as required by the undulations 
of the road, these twist a car and subject it oftener to jerks and concussions, 
and then the expense of attendance ; on some roads ihe breaks may require 
one man to every diree*cars, on others one man to every twenty five ; his 
vrages of 9300 per annum are in one case $100 per car, in the4)ther only 
$12, this, however, has nothing <to do with the repairs, but shows one of the 
expenses of heavy grades. 

We find in England pasenger cars doing fiill work are repaired at a cost 
•f 6 to 6 per cent per annum on their cost, and in this country with roads 
generally inferior, 6 to 8 per cent ; freight cars doing rougher work but at 
a iess$peed are renewed from 10 to 15 per cent on the cost, against all ca^ 
ualties and giving them full emplo3rment The reasonableness of this 
chat^e will appear when it is considered of what a car is composed'and the 
value d>oat it (o be renewed. Let us take a Reading coal car, these at pre- 
sent cash cost of the items, have $120 of iron and $40 of wood on them, or 
$100 in alL Iron castings which formerly were 5 to 6 cents per lb. are 
now 2} cents per lb. from which the old material at 1 cent per lb. would re- 
main to be deducted ] the wooden portion of this kind of car is now turned 
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oiit tefy cheaply by machinfcry. Here, then, is but a trifling value of the 
most perishable part of it to replace. Say this car delivprs'dOO tons per an* 
num, which at 8 cents per ton, the estimate of the superintendant of the 
ReacKng road for repairs, is $24 per annum, or ju^f 16 per cent on the 
value, and this is to include Edl casualties as the damage from mere running 
over the road is scarcely an appreciable item. A double track now in pre- 
paration by this road will resuh in much economy on this item, and it is ac- 
cordingly expected to be reduced on that event and other developments in 
management, which come only with time and experience. That accidents 
are necessarily proportional to the increase of business on roads is not in ac- 
cordance with either the practice of this country or England', a large busi- 
ness ahvays affording the more means and' increasing the sMll, for their 
avoidance. 

These remarks in their specific application, will, we trust, for the sake of 
railways present and to come, do something towards overturning these laws 
of Mr. Ellet, but in order the more fully to do this, we here give his " for- 
mula," of which these laws are the basis, and compare it with the actual re- 
sults on the Baltimore and Ohio railway, as given with much distuictness of^ 
detail in their recent report for 1843, a feature much to be commended and 
which we like to see practised in future by all railways of any note, seeing 
the good that it has done the cause in this instance. 

FCHELMULA. ' 

For new roads For old roads 

nnder 4 yeara old. over 4 years old. / 

For repairs of road, for every mile of road, $300 pr mile. $500 pr mila 

For every ton conveyed one mile, 9 mills 14 mills 

For every passenger carried one mile, 7 " 7 " 

For evey mile travelled by the engines, 24 cents. 27^ cenis, 

RESULT ON THE BALTTMORE AND OHIO RAILWAY IN 1843. 

The report gives 509,000 miles as travelled by the en- 
gines at a cost of, $95,936 

The formula for old roads is 27| cents per mile, 137,430 — 41,494 

or a variance from actual practice of 43 per cent on this item. 

The report states the freight trains to have carried a tonnage equal to 7,034,- 
310 tons carried one mile for, (or 4 mills per ton,) 828,381 

The formula gives a mean cost for old roads of 14 mills, 98,480 — 70,099 
or a variance from actual practice of 240 per cent on this item. 

The report states the repairs and maintenance of road for 

178 miles, at per annum 9100,000 

The formula gives a mean for old roads of $500 pr mile, 89,000 — ^11,000 
or a variance from actual practice of 12 per cent, on this item. 

What annihilation is here, in this " formula" of itself, to the railway sys- 
tem, but lest this should not be enough, he has a *^ corps de reserve" in fre- 
shets, tornadoes, and incendiaries, under the name of '' extraordinary expen- 
ses" not included in the formula, which, according td him, will jSnish what 



the ^ formula'' may have spared. Bat Mr. Eltfit has deceif«d himplf by 
the confidence he has so ianocently placed in railway reports wkidl tte in 
general notorious for their indistinctness of detail and otherwise incooclnsiTe 
character for any such purpose as jwst comparisons. In this way he has 
been led iato the mistake of calculating against the toell established nle 
with railways, that ^eir expenses are in an inverse ratio to their business — ' 
that is, the latter being large, the former will be comparatively small 
Moreover, and finally, laws of this character to be good for an3rthing should 
be uniform and invariable; the railway therefore, If these properties belong 
to Mr. EUet^s laws, should be stiUumary^ instead of which, it has beoi and 
still is most progressive in the character of both its own structure and its ap- 
purtenant machinery, as evinced in the recent and last improvement by Bald- 
win and Whimey, in the locomotive, so truly termed the main spring of 
this system, and by which the light flat bar road has been saved from con- 
dannation. The most of oar railways have been sickly only from insuffi- 
cient business, and it would be unfortunate indeed, could Mr. Ellet establish 
\!taAfiiU work the panacea to which they look confidently for recovery will 
be their certain death ; a fote whick all good men should deprecate, in the 
case of works so beneficial in their efiects. F. 
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NOTE TO AETICLE ON '^CAJNALS OF CANADA." 
(See RaflnMd Jowma lor Nm ^i aber , 18^) 

Important events which have occurred during the last year, require notice, 
in order fully to comprehend the ^' prospects" of these, canals on so gigantic 
a scale. Their fiiilure was based on the absence of that general information 
and high characler which are to the projection what mechanical skill is to 
the execution of a work. The latter is necessary to the assistant — to the en- 
gineer who aspires to success both are indispensable. The earth work and 
masonry of canals are well understood by the American engineers and their 
Canadian assistants under whose superinteodance these canals are placed ; 
and it can scarcely be doubted, that they will be respectably executed. But 
no excellence of workmanship can compensate for radical defects in the pro- 
jection. 

It was observed (page 258,) that 

**Th«t portien of tke western trade ^pphich Mekta (breifn mnrket via the St. Lawteace, is attracted 
by political radier than natwal or Bnit'iniwiiiin; advaBtac**) »^ ^ ^'v* extent, does not cone within 
(he frovinee of thia JoumaL*' 

Still it may be observed that the present Canadian and British duties are 4s. 
per quarter of wheat or 12 cents per bushel, in place of the old sliding scale 
of from 1 to 5f. per quarter, which had averaged 2s, or 6 cents per bushel. 
The western trade has been very heavy this year, but the trade of the 8t 
Lawrence has not increased. This is owing more to the losses under the 
old system than to the slightly increased disadvantages of the new tarifiC 

The locks of the Welland canal have been increased to 150 feet in length* 
the better to accommodate the ^ propellers," a class of vessels the writer ven- 
tured to predict, (Journal, April, 1842J could scarcely foil to come into gen- 
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eml Wb. • This was done ptincipaily cm* account of the represeiotatione of 
forwarders from Oswego, who have derived much and will derive still great- 
er benefit from the Welland canal. Indeed this work may be considered 
rather American than Canadian, and this featnre will gradually increase, 
rendering the canal ultimately able to support itself. 
Speaking of the down trabe it was said, (page 2&9,) 

<*The down trsd« U hy the river, abont SOO milee, barges olid unall ateamers running direct from 
Kingston to Montreal. The draft of water is limited by the depth of the ** Cedars," where, at lowest 
water, a veaaei cannot paae, drawing more than 4 feet, to 4 feet 2 inches. It most be observed that 
nothing has ever been done to improve the down trade of the Bt. LawTPnce, and, the writer believes, 
that a snm not exceeding jBdO^OUO ey. wonld give 5 feet water at lowest water in the Cedara, beaidee 
less important improvemanta, such as removing boolders, placing bnbya, etc, at other places.*' 

During the last sumqier, a new and deep channel has been discovered in 
these rapids. This is a most imp6rtant and remarkable discovery, leaving 
little to be desired as far as the down trade is concerned. The almost cer* • 
tainty of the existence of such a channel was pointed out to the writer in 
September 1842, by Mr. McPherson Jur., a member of the principal for* 
warding house in the Province-— while descending the ^ Cedars" in the steam- 
er '< Juno," Capt Marshall, who 'was the first to show its practicability. 
Had this been achieved by the Board of Works it would have been consid* 
ered, and not without reason, as entitling them to the lasting gratitude of the 
country ; the press would have been unable sufficiently to commend their 
merits, and even the thinking few, who see the inevitable result, would have 
been forced to confess, that this happy discovery would do much towards 
compensating the immense and permanent injury inflicted by the Bocurd on 
the Province. 

It can scarcely be considered an exaggeration to say, that this channel has 
been found in spite of the Board who had utterly neglected and in fact dis- 
couraged every attempt to aid the improvement of the ropids. Thus, so 
late as 10th Oct. 1842 it was pronounced by he chairman of the Board| 
Mr. H. H. Killaly, as ^'a dangerous navigation requiring the expensive 
protection of insurance," though this was only three-eighths of one per cent, 
or not quite 2 cents per barrel of flour from Kingston to Montreal through 
the old channel of the Cedars where losses were principally sustained. 
Yet this trifling charge was more than sufficient to cover the risk even ihtn^ 
and Messrs. McPherson, Crane & Co. were their own insurers. 

As remarked in the article to which this note refers, ** the down trade is 
indeed the only great cohsideration ;" yet was the chairman of the Board 
an '< engineer of great experience and scientific acquirements," ignorant of 
the risk attending the downward navigation of the St. Liawrence which is of 
cojirse accurately measured by the rates of insurance based on the experi- 
ence of many years. This element is indispensable in projecting a canal 
which is to supersede the use of the river for down freight. The very first 
point which would have arrested the att^tion of an engineer acquainted 
with the western trade and not ^ a stranger to the country" is, obviously the 
downward navigation of the St Lawrence ; yet the forwarders of Canada, 
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unlike tbeir mose fortunate brethren of OewegOi failed in drawing tli» atten- 
tion of the Board to their representations of the vast benefits which a yerj 
slight expenditure might effect in the navigation of the rapids, more especial- 
ly in the "cedars." The Board appear to have entirely overlooked "the 
part of Hamlet," till the new channel at last made even ihtm understand 
that the down trade must go by the river. It is scarcely necessary to observe 
that this had been long known to every one eke at all acquainted with the 
trade and navigation of the St. Lawrence. 

The enlargement of the Lachine canal, the locks of which are now 20 
by 100, will give the " coup de grace" to the only successful canal the Pro- 
vince has owned or will own till the Welland canal shall clear expenses and 
interest ; a* period many years distant Upwards of 60 tons have been re- 
peatedly carried on the Erie canal, less than 4 feet deep, with wooden boats. 
An iron steamer took 83 tons of freight from Albany to Oswego passing 
through locks 15 by 90. Boats filling locks 100 by 20 and drawing 6 feet 
water will be about equal to boats filling the locks of the enlarged Erie ca- 
nal will which are 100 by 18, though they are decidedly superior in propor- 
tions to the latter. Since the " Cedars" no longer limit the drafl these boats 
can always descend the St. Lawrence, and the present &cilities of the down 
trade by the river — ^without any cost beyond part of the trifling amount of 
insurances-are more than equal to the utmost advantages anticipated from 
the enlargement of the Erie canal, to be executed — if ever — at an enormous 
cost and not to be attended with any rtducivm of tolls, though inflicting a 
direct tax on the State of $600,000 per annum. 

The St LAwrence canals depend therefore on the up freight and this was 
at last admitted by the chairman of the Board in parliament. Now the ab- 
solute amount and rate of increase of the western trade are well known, and 
the probab^ity of the small portion of that trade, going via the St. Law- 
rence, increasing to an amount sufficient to pay the interest on four millions 
of dollars from the tolls on 36 miles of canals, besides repairs and superin- 
tendance, is too remote to have any interest for the present generation. 

Judging from the dilatory proceedings of the Board in completing the 
Chambly and Cornwall canals (as fieur as canals in that climate may be con- 
sidered to be completed without protection wall on the inner slopes) the 
writer does not believe they could in any circumstances fidfil their promises 
as to time ; judging from die acti^ cost of works in Canada he does not be- 
lieve the Province has the means of completing ' these short canals ; and 
judging from this determination to enlarge the Lachine canal he does not 
believe the Province will, at the end of ten years, be able to point to a single 
successful work. In the case of the Lachine canal they are literally carry- 
ing out the views of Dean Swift's philosopher, whose highest ambition it 
was to confer on his country a race of sheep without any wool. 

The exp^diture of large sums in difierent parts of the Province neces* 
sariJy gives a certain degree of popularity to the^ Board, and the promises 
which are made as to the early completion of the St Lawreqice canals plea- 
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se those who believe they will increase the trade of the country. It is 
therefore the time when the views of the writer are least likely to find fa- 
vor in Canada ; consequently the period the most honorable to bring them 
forward. They remain as given a year since in this Journal. 

It would be difficult to find a more brilliant proof 6f the immeasurable 
superiority of private enterprise over governmental attempts. The latter 
with immense expenditures accomplish nothujg useful and will be remem- 
bered only by the taxes "imposed to pay the debt— 4he former present freely 
to the public a vast bmiefit, which their own common sense had led them to 
suppose attainable, and which their own skill, energy and resources had 
triumphantly demonstrated to be so. 

New York, Nov,^ 1843. W. R. CiiSEt. 

For the Amencmn Railroad Journal and Mechanics' Magazine. 

CROTON WATER PIPES * BURSTING. 

Since the previous article was written, (see number for October) I have 
tried a series of eiqperiments on the subject ; being desirous to arrive at a 
just conclusion, which results were as follows. 

When, ihe &ucet was as large as the pipe to which it was attached and 
full open at the discharged, there was no pressure at the end of the &ucet 
acting to burst the pipe, except the friction of the water in its passage ; this 
shows that if the pipe is burst ^which it is) by Suddenly shutting ofT the 
water alone. 

I also tried in my series of experiments on this subject, shutting off the 
current of water at about 40 feet from the end of the pipe, which end was 
the discharge, this produced about the result or jar in the pipe beyond the 
faucet, though by a different mode, as if shut off in the ordinary way with 
a pipe 40 feet long, this pipe I tried both straight and with a number of ' 
heads, or serpentine In form, the straight pipe had but one^jar or ^' blow," on 
shutting off the water, but the bent or serpentine form had as many jars or 
''blows" ia the pipe as there were bends ^ these were caused in this way, 
the impetus of the water in the straight pipe, beyond the cock was in motion 
af^er the iatacet was shut, which still proceeded as long as the impetus so 
given lasted, forming a vacuum between the stop-cock and the end of the 
water in the pipe, which returned with a '' blow" which was the '' water 
hammer," whose operation was the same as explained in the before mention- 
ed article ; when the pipe was befnt the blow or jar was less heavy on each 
part, but amounting to the same in the aggregate, the blow nearest the cock 
was the heaviest, and they decreased gradually at each bend or turn accord- 
ing to length of each junction, towards the end of the pipe, all striking suc- 
cessively on the return of the water. 

Glass pipes have been proposed and tried in Europe for conducting water 
but harve not been applied here, to the writer's knowledge ; from some expe- 
riments on glass I am of the opinion, that ffom it being almost non-elastic it 
could not be applied where stopping the water would jar or strike it, as it 
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breaks very easy under such circumstances, but will stand an enormous dead 
pressure 

Glass varies much in its strength under different circumstances, as the 
least change by heat or cold unequaUf applied will weaken it much and if 
extended sufficiently will break it It is true iron is affected in the same 
way, after repeated, unequal, very high heating, and then cooling, as we 
see by gas retorts, stoves, etc, after use. 

History relates an invention by which glass was made that could not be 
broken ; this cost the inventor his life, by being thrown off the scafR>ld firom 
which his glass was dashed but did not break ; we^vant such glass for Cro- 
ton water pipes. 

Many a man's invention in those times, costs him his life, or its equitar 
lefU^ his all. You will hear from me again on some other subject soon. 

New York, Nov.^ 1843. Civil Engineer. 



ACGIDENT8 UPON RAILKOAD& 

Messrs, Editors, — ^The reader was made acquainted in our last number 
with the regulations in England excluding cattle from railroads, and with 
the safety to which those regulations had contributed. How long are we to 
vtrait for the adoption of similar regulations here, wl^ere they are more needed, 
the mischief bemg more imminent ? The triumphs of human ^nius over 
the elements are dbuly advancing the march of civilization, and adding to the 
comforts of the human race ; and though it might be presumptuous to doubt 
that the power of steam has been given to us lor ultimate good, it may well 
be questioned whether the public authorities are warranted in sending forth 
an agent of such tremendous effect without adequate safeguards. ^Tne ap- 
plication of this new power on water and on land is the great inventicm of 
the Vi%e. 

Railroads, and the speed of which they are susceptible, have become as 
indispensable to ail classes of our population as any of the old modes of lo- 
comotion, and the convenience and interests of the public will neither admit 
of abandoning the one nor reducing the other. Therefore, if from collisions 
arising from obstructions upon the road, these improvements are not only to 
lose much of their utility, but be made eminently dangerous in their opera- 
tiojls, it becomes the duty of the legislature to take the subject into its hands, 
and, following the lights of experience, apply the same remedies here that 
have been found both indispensable and effectual elsewhere. 

That degree of safety which by possibility can be attained by the most ju- 
dicious management upon the part of railroad companies, and by the utmost 
care and caution of their agents, ought to be first insured ; but if experience 
prove these inadequate, the obligation to provide further safeguards becomes 
not less imperative. To accomplish the first there certainly has been no 
want of rigor in those who make the laws. Towards the railroad compa- 
nies and their ag^its the penal code of Maryland is marked by the utmost 
severity. Although the operations of their roads yield little or no profit, 
railroad companies are required to spare no expense in keeping their works 
in thorough repair ; to provide the best and mpst approved system of ma- 
chinery, and adopt every proper improvement whicn the etfort of gemus 
i^^y suggest, even under tne he^vy exactions of their inventors, and to em- 
ploy the fullest complement of agents of competent skill ; and from all per- 
sons in any way engaged in the operations of the works the utmost care and 
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caution which the highest capaci^ can insure is rigorously enforced. Not 
only so ; but here, in this State, the wise, humane rule of the common law, 
which presumes innoconce until guilt be proved-— the greal shield mterposed 
by justice against wrong and oppression — ^is completely inverted. In the 
case of injury to person or property^ arising from an accident on a railroad 
in Maryland,* the law directs the civil magist];pLte to take it for granted, with- 
out any proof whatever, that the casualty happened from the fitflk of the 
company or its agoits 1 To presume that an engineroan has carelessly 
thrown the sparks from his ^igine into a neighboring bam, or heedlessly, 
and at the risk of his own safety, run his aiigine into an animal on the track, 
and to punish him accordingly — ^unless, by some other testimony than his 
own, \niich from the nature of the case is seldom at hand— he should be 
able to prove that the accident was unavoidable. We think the reader will 
not only pronounce this to be in all conscience enough, but will be apt to 
consider it an inversion of all the rules of deduction from evidence, by which 
we usually form a judgment of human conduct In my view it would re- 
quire only a small spice of injustice or prejudice in the maostrate who is 
called to execute the law, to assimilate it to the iron rule of the despot of Prus- 
sia, which doomed a soldier to be shot, i[j while on parade, his hat should 
be blown off by the wind. 

Let it be conceded, however, that this degree of severity is, under the cir- 
cumstances, necessary, and therefore justifiable. Why is it necessary and 
justifiable? Surely the public authorities do not mean to treat those who 
have, at a heavy expenditure of capited, introduced these new works and 
adapted them to the wants of the puolic, as guilty of improper conduct, and 
therefore objects of vindictive justice ! In sanctioning their enterprizes, the 
legislature sent them forth as the projectors of beneficiu improvements, them- 
selves the objects of the countenance and protection of the law. Bound, no 
doubt, to exert their utmost care to prevent injury to others from the dangers 
incident to their enterprise ; but entitled, in common with the publicj to be 
guarded a^fainst hazards, produced by the wantonness or carelessness of 
others, which no care of theirs could avoid. 

It is to be supposed that the legislature is under no obligation to afibrd the 
public other security against accidents on railroads than the imposition of 

Penalties upon those managing them ? To say to the survivors, in case of 
eath, or to the man who may have lost his limbs or his property, lobk for 
remuneration to the railroad company ? Money, severe as the penalty may 
be upon the company, does not always afibrd adequate remuneration for sock 
imuries ; it seldom mends a limb ; it never restores life ; and in the majorihr 
of cases can make no atonement whatever for its loss. What the pubhc 
want, and what the nature of the case demands, is preventive measures ; 
those which preserve persons and property from injury, rather than such as 
leave them exposed to loss, and attempt, after it is suffered, to make compen- 
sation for it. * 

On no other ground can the penalties, already adverted to. against the 
railroad companies and their agents be excusecl, and much less justified 
They are designed, and in this respect entided to commendation, to exert the 
force of the penal power to insure the utmost care and skill and providence 
upon the part of the companies to giurd against mischief, and thereby i^ord 
all the security which in this way can be given — nothing more. The griev- 
ances, or omission, or whatever else it may be called, as we think, is, that 
the legislature seem to have proceeded upon the idea that the railroad travel- 
liog was exposed to no other rirics or dunger than those which might jsrist 
ffwn the negligence of the companies or tMiritgcnbi, or tfaitf tlMW couMae- 
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complifib impossibilities ; and have thereby left the most ordinaiy source of 
danger ungimnia^ Let the case be supposed, that «an animal, emerging 
from its concealment by the side of the roao, suddenly comes upon the track, 
within ten yards of the locomotive, attached to a train of four or 6.Ye cars, 
containing more than one hundred passengers, and proceeding nt the rate of 
twenty or fifteen miles per ho«ir ; at twenty miles, the engine would run the 
ten yardS in a single second and at fifteen in a second and a quarter ! In 
a second and a quarter of time, it would be manifestly impossible to let off 
the steam, reverse the engine, and apply the breaks — ^much more to stop the 
train 1 The collision takes place and limbs are broken or lives lost Under 
such circumstances, if any one should be unreasonable enough to bring suit 
the magistrate who might be selected to examine the case, whoever he might 
be, if not grossly corrupt, would find himself compelled to exonerate the 
railroad company and the agents. If he did otherwise, he would afibrd no 
security agahist the recurrence of a similar casualty. Now, then, here is a 
danger, and one of almost daily occurrence, against which neither the com- 
pany nor the public have any security whatever. It may be observed, more- 
over, that in tne case supposed, the result would not have been difilerent, as 
it respects the collision, if the animal had been ffty instead of ten yards in 
front of the ragine. 

Now, if there be only a single class of obstructions, and that of frequent 
occurrence, which it is impossible for the railroad agents by any care on 
their part to avoid, against that the public have the right to demand the re- 
quisite protection. We have been able to conceive of no other likely to be 
efiectnai than an explicit law making it the duty of all to clear the track. 

But there are more than one class of obstructions equally perilous, to 
which we may refer in another number. — Bolt. AmericatL T. 

Messrs. Editors. — ^We have already spoken of the speed of railroad tra- 
velling, and of its importance to the public. In the further investigation of 
the subject, however, we think that this part of it ought at no time to be lost 
sight of. In truth, the capacity to transport the CTeatest weights, at the least 
cost and highest velocity, constitutes the chief object of the improvement It 
is this which has enabled it to supersede at once the ordinary modes of con- 
veyance — ^has impressed its influence ujion the present age, and is destined 
to produce even more wonderful efilects in the future. While on the water, 
the power of steam has diminished the size of our rivers, and contracted the 
ocean itself to less than half its breadth, the same accent on the land has level- 
ed the loftiest mountains, and gone far to annihilate those distances which 
previously separated the various parts of our continent In this country the 
effects, social, moral and political, are. not to be overrated. While most of 
the other nations of the globe are reaping the benefits of the centralization 
resuking from the power of steam on water and on land, we could not if we 
wouW, creep along at the old fashioned pace ; but when we come to contem- 
plate the consequences of bringing all parts of this vast empire within a few 
day's journey, and of uniting their population in one .great family, we will 
be apt to desire rather to augment than diminish the power of the locomotive. 

Now, the cheap transportation of the gr^test weights at the utmost at- 
tainable velocity, is to be produced, under the lights of science and the guid- 
ance of experience, by the power itself; but that degree of safety which is 
to give the grand result, must be looked for to the interposition of the law- 
makera ; and we repeat that the measures adopted for this puri)ose should 
havct reference to the nature of the improvement, and to the diaracter of the 
dsks. They should bo applied with enlarged views and bold hands. If 
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we mean to master the elements and render them subservi^t to our daily 
wants, we must do it effectually — ^we must sfufier no stale usages, or unreascm- 
able privileges to stand in our way, or weaken our dominion. 

Bearing tnese considerataons in mind, let us pursue the tenor of our re^ 
marks. It appears, by the report of Mr. Stevenson, that in 1838 the aver- - 
age speed of railroad travellmg in England was thirty miles an hour ; 
which, in the communications attached to the appendix to the report of the 
Irish railway commissioners, was regarded as a mere starting point. Able 
commentators upon that report confidently anticipate, from improvements in 
the railway and machinery, a speed of from 60 to 100 miles an hour, and 
of such rate predicate the ultimate advantages to be expected from the intro- 
duction of railroads. In the same year, as appears from the same report, 
upon railroads in the United States, at that time comprehending a distance 
of 1600 miles, the average speed was stated at fifteen miles an hour. Since 
that period the extent of railways in the United States has not only been con- 
siderably increased, amounting at present to not less than 3,000 miles, but 
we have acquired die means of a greatly accelerated velocity. In numer- 
ous instances, too, they have been adopted as post roads, and it may be safely 
assumed, from this cause, that the competition among railroads, that upon 
all the principal lines, and especially those employed in the transportation 
of the mail, tne average speed is not less than twenty miles per hour ; and 
to attain that aggregate velocity upon a long line of road, the train upon 
many parts of it must proceed at a still greater speed. In the reports to the 
English parliament, to which we have already more than once referred, it 
is estimated that at a speed of thirty miles an hour, a train cannot be stopped 
in less than two hundred yards ; and in our fitst paper we ventured to assert 
that in this country, at a speed of twenty miles, a train could not be stopped . 
in less distance than one hundred and fifty yards. Whether we are right or ^ 
wrong the reader may, with a slight examination, entirely satisfy himself ' 

An engine and tram, at the rate of twenty miles an hour, may be stated 
to run six hundred yards in a minute, ten yards in a second, and one hundred 
and fifty yards in fifteen seconds, or one quarter of a minute. To stop a train 
it is required not only to shut off the steam, but to reverse the motion of the 
engine, and apply the breaks of the cars ; and for these purposes, ten se- 
conds may be stated as the least possible time. But during these ten seconds 
the engine will have run one hundred yards, according to all experience, a 
heavy train at the rate of twenty miles an hour, under circumstances the 
most favorable to resistance, will continue its motion, though doubtless some- 
what reduced, for at least ten second more. If its velocity should be re- 
duced one half, it would require the whole space we have supposed. 

It is to be observed, moreover, that the space in which a train -may be st^ 
ped, is dependant not only upon the weight and speed of the train, but the 
grade of the road, and often varies from one-eighth to a quarter of a mile. 
We have been present at an experiment made under the most ikvorable cir« 
cumstances, with a train not exceeding the usual weight, and proceeding at 
a speed of less than twenty miles an hour ; and we saw it very clearly de- 
monstrated that with the readiest application of the appliances, such a train 
could not be stopped in less than one hundred and fifty yards. If the hct 
be at all doubtful, the legislature have it in their power — and in a case of so 
much importance it is surely their duty— 4o ascertain its truths. In the mean 
time we will proceed u^n the hypothesis now proved. 

It is clear, then, that if obstructions be found upon the track of a railway 
at a less distance tnan one hundred and fifty yards firom the engine, no de- 
gree of care nor skiU nor power upon th^ part of those in charge of the tnin 
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can, by possibility, prevent a collision. When the reader reflects upon tka 
frequent occurrence of obstructions from cattle on the road within even a lev 
distance, he cannot fail to require that some further security should be pro- 
vided against the consequences to which they too surely lead. 

We profess^ to be somewhat fiimiliar with the operatiohs of railroads. 
Our attention has been oflen drawn to the subject, and we have sought infor- 
mation in regard to it from all sources within our reacL We have, too, fre- 
quently had occasion to examine particularly into the circumstances »ttpnl^ing 
casualties of almost daily occurrence ; not only to detect, and if found, to 
punish negligehce, but to discover any possible means by which a recur- 
rence of the evil could be avoided. 

Of the numerous accidents arising from cattle found upon the track, we 
are not aware of a single instance in which the collision has happened when 
it was possible to discover the animal within one hundred and nny yards of 
the train. On those roads with which we are more particularly acquainted, 
we may state positively that no^uch instance has occurred. Indeed, it may 
be affirmed, that such collisions most frequently occur where the obstruction 
is found within a distance varying from ten to fifty yards than e^ any other ; 
and in all the cases that have come under our observation the persons in 
charge of the train have freely risked their own lives to prevent harm to 
those exposed in the cars. . Although the public on such occasions are apt 
to think only of the safety of the passengers, overlooking the &tal injuries 
often inflicted upon the humbler parties, we coniiBSS we have come, after 
, much observation, to give a wider range to our sympathies ; and to include 
within them those agents hourly, and in case of colhsion, inevitably exposed 
to disasters, which m a moment, may reduce their families to want We 
have come to regard the conductors, and enginemen, and firemen of the trains 
as we do the adventurous sailor, who exposes himself in all weathers and 
Visks his life upon the frailest spar or the slenderest rope to preserve the 
comfort and safety of the inmates of the ship ; and we think that in legislat- 
ing upon this subject, no humane statesman would overlook the protection 
justly due to such men. Now, as far as our experience goes, collision with 
cattle found unon the tracks of railroads may be said invariably to arise m 
one of the following cases : 

1 Where th^ animal is found at night lying between the rails, and, in 
most instances, ftot discovered until actually entangled in the train. 

% Where thju^^nifnal suddenly comes upon the track at night, or in the 
day time, from die bushes on the side of the road, and within a short distance 
from the locomotive. 

3. Where, being on the track, but hidden from the view of theengineman 
by a curvature in the road, cannot be seen at a sufflcient distance to enable 
him to avoid the collision. 

These risks, it will be seen, afTord ample room and space for fearful 
injury to life and limb, against which^ the law^ as it now stands^ makes not 
the slightest provision. 

In another paper we may refer more particularly to the most serious ac- 
cidents which have arisen under one or all of the heads above stated. — Bid- 
timore American. T. 

ADVANTAGES OF THE FORM OF RAIL AND STRUCTURE OF THE PHILADELPHIA 
AND POTTSVILLE RAILROAD. 

In designing the parts of a new work, it is the duty of a skilful engineer 
to study the peculiar circumstances of the case, and proceeding from known 
laws aad well ascertained fects to produce such a plan as can vnth certainty 
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be predicted to answer the desired end. In most cases, tbe trial of d&ect ex- 
periment, nnder all the given circumstances, is quite out of the question, par^ 
ticularly when time enters as an element into the calculation. AU that can 
be done therefore is to make use of such experiments, or rather, of such ex- * 
perience as shall approach nearest to the case in point. In applying these 
principles to construction in general^ and in particular to railroad construc- 
tion, it is evident that there must be wide room for the display of that sort of 
discretion which mainly contributes to the formation of professional skill. 
When time has confirmed the predictions of the engineer^ the case nay fairly 
be quoted as experience in future work»— and the careful examination this 
experience of works constructed upon our own soil, and therefore adapted 
to our peculiar wants, will in course of time form the most valuable part of 
professional information. It is therefore the duty of every one -to present 
either the result of his own labors, or hid observation on those of others, to 
contribute to the common stock of knowledge. 

A period of four years having elapsed since the completkm of the Phil- 
adelphia and Reading railroad, with a heavy traffic for the greater part of 
that time, we feel enabled to speak with some confidence as to the merits of 
the mode of structure employed upon that work. No description in our own 
words could be more full or accurate than that givea by Me^rs. Knight and^ 
Latrobe, in their celebrated report on the forms of rail and superstructure in 
the United States. This description, it will be seen, was written before the 
completion of the work ; we have however allowed the first paragraph to 
stand, as identifying the time, and as showing that it contains no after 
thoughts. 

FEQULDELPHIA AND READING RAILROA9. 

This Toad wias planned by, and is under the general superintendence of 
Moncure Robinson, civil engineer, aided by Wirt Robinson, Wilson M. C, 
Fairfax, W. H. Wilson, James H. Grant, and Thoma» P. ^uger,. assistant 
engineers — and is not yet completed, it is intended principally for the tran- 
sit of the anthracite coal of the Schuylkill to market, upon, the Delaware, 
at Philadelphia, and will extend from the coai regioadowa the valley of 
the Schuylkill, at grades varying from a level to descents of 19 feet per mile 
ill a direction from the mines, with the exception of the pass from the Schuyl- 
kill to the Delaware, where an ascending line from the former river to the 
summit of the divide, of 40 to 50 feet to the n»ile, will be admitted, upon 
which assistant locomotive power will be employed. 

Plan of construction. — The H rail is employed, weighing 45J- lbs* per 
yard lineal ; each bar is 18$ feet in length, with square endb, and weighs, 
on an average, 282 lbs., or 8 bars to the ton. With exception of the square 
ends, the form of the rail resembles that on the Washington branch of the 
Baltimore and Ohio railroad, except that is 5^ lbs, to the yard heavier than 
the latter. 

The rail is laid upon the white oak sleepers, or cross ties, 7 ^t in length 
and hewn upon the upper and lower sides, so as to have a flat sur&ce for the 
under bearing, and a similar one for the rail to rest upon of 8 inches wide ; 
the depth of the sleeper being 7 inches uniformly. These are laid 3 feet 
1^ inciies Apart from centre to^cexitiey and, cost, upon as aTtrage, deliveifil 
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at distances apart ofabouttw&milflB, on die graded sur&ce of the road, abooi 
60 cents each. Timber \a scarce and dear upon the Schuylldll, and it was 
said that these were brought by the Uni^a canal from Huntingdon coontr. 
Each sleeper is laid upon a prism of broken stone, deposited in a trench U 
inches deep, 13 inches wide, and 9 feet long, transrersely of the line of the 
track. The-costorbroken stone nn«, on an averag^ (for this the first track) 
81 XO per perch of 25 cubic feet, delivered in he^is 10 feet apart on the road 
surface. Two sizes of broken stone are used, the one to pass through a two 
inch, (he other through a three inch ring, the lareer of which constitute 
the lower portion of the mass. The stone were placed and compacted in 
three different layers, one npon the other. The spaces between the sleepers 
are filled with clay, or any material most convenient to be obtained. This 
filling reaches lo the top surface of the sleepers in the middle of the track 
Every sleeper, [ezc^ where there is a cnair,) is notched to a depth of 
about one-fourth of an inch, to receive the lower web of the railo. These 
notches cdBt'Scents per sleeper, which is not included in the 60 coita above 
mcationed. 




Of thej&<(n»»^ it may he observed, that the rails, at their joaungs, rest 
apon cast iron chairs^ let into the sleepers by means of notches cut tor that 
purpooe. The chair is 6 inches square at its lower surfece, where it b fivc- 
pigtnths of an inch in thickness. Upon that side of the chair situated upon 
ihe oiAer iAe of the track, and upon the entire length of the chaii, there is 
a portion of the carting having an upward projection, and passing over tlie 
lower we4) of the rail npon that side, and thence to the stem of the rail ; and 
also extending to, or very nearly to, a contact with the under side of the \f- 
ptr web. Throagh this upper projecting part of the chair, diere are two 
square countersunk holes, to receive square bolts, with heads formed lo fill 
the coimlersnnk holes : each bolt passes through one of these holes in the 
chair horiiontally, and likewise throagh a bole in the stem of the rail, near 
its end. The hole m the isil, however,i8notpr6^ly square, as it is in the 
chair, bnt is f by f of an inch, and sitiiflf^ at a clear distance of f of an 
faehfrontheeadaf tfaend.' The hsie ■■ the ebair is for a bak f aqimn^ 
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and the head of the bolt to fill the countersink, is^ -}-f square. Upon the in- 
ner side of the rails, a nut screws upon each bolt, to hold the ends of the two 
rails to the chair, and in proper line, while the hole in the rail is wider than 
the bolt to allow for contraction and expansion from change of temperature. 
The boh and nut weigh 7 ounces^ and the chair 10} lbs., and is held in place 
by means of 4 spikes, the heads of which pass over the edge of the chair, 
while their stems are driven into the sleepers, and also fill recesses left for 
that purpose in the comers of the ohairs in casting them. The same kind 
and size of spike is used to fasten the rail to each sleeper, (except where the 
chairs are) the head of the spi^e passing over the e6ge of the lower web on 
each side of the rail. The spikes are 6 inches in length, and their stems 
are J- by f of an inch, and they weigh about f of a lb. each. It is thought 
that the stem shoTild be square, and the length 4^, or at most 6 inches. 

The varied cost of the iron rails at Philadelphia, averaged about $60 per 
ton. And the cost of the conveyance to the road, by means of the Schuyh- 
kill navigation, was $2 60 per ton. 

There are in the mile of track, 

Bars of rails, in number 663, weighing 71 tons. 

Chairs, dt). 563, do. S^MO lbs. 

Spikes, do. 7,882, do. 4,624 ** 

Screw bolts & nuts, do. 1,126, do. 481 " 

Sleepers of wood, do. 1,689. 

It was stated by W. M. C. Fairfiuc, (from whom most of these details 
were received,) that the track- cost an average rate of 91 60 per sleeper, or 
$2,633 per mile, exclusive of the cost of all t^e iron materials^ at Piuh-, 
delphia. 

The cost of loping down this single track of railway, consisting of exca- 
vating the trenches to receive the broken stone — ^putting down the broken 
stone-'-laying, notching, and adjusting the sleepers^— putting on the chairs 
and the iron rails complete — h<is beev^ on am. average^ 40 cents per sleeper, 
or $676 60 per mile of track : to which W. M. C. Fairfax would add, for 
contingencies, such as cutting the ircm bars, in order to make the joinings of 
each two have a position opposite to the middle of the length of the opposite 
rail, or bar, (this being a condition uniformly observed in the track) extra 
transportation, cleaning the side ditches, msiking crossings, etc., say about 
$200 per mile. . 

The above mentipned 40 cents per sleeper^ or $676 60 per mile, is in- 
cluded in the aforesaid $1 60 per sleeper, or $2,633 per mile. The cott- 
tracts for laying down the railway were made at so much per sleeper, viz., 
40 cents, as above. 

The entire cost of the single track, as laid, is stated by Moncure RobinsoA 
to be $7,617 per mile, inclusive of materials and workmanship. 

We have omitted the cut of the chair and raif in. plan and profile, as the 
minutQ accuracy of the above description will answer a much belter purpose. 
The peculiarities of this system of construction are,. the disuse of longitudinal 
timbers of any kind, the mode of fastening the rails in the chairs, and for al- 
lowing at the same time for changes in temperature. 

The advantages attendwat upon the longitudinal connection of the rails 
alone are, the saving of timber, at the time the road was built, a scarce arti- 
cle upon the Schuylkill ; the broken stone or timber when partially de- 
cayed, with longitudinal bearers, will afibrd the means of passing water from 
a great distance so as to acQimralate in such quantities as to prove dangenms 
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to the soundness of the road. Moreover, one more perishable article is 

stricken from the component pails of the road. The mode of &stening the 

rails frem persosal mspection, we nave satisfied ourselvea to be excellent — 
the allowance ibr temperature being perfect, while nq displacement of the 
rail can possibfy take place. Afler all that can be urged in favor of the 
tbrm ofthis rail, the best evidence of its merit h the £su:t that it answers the 
purpose for which it was intended. There are other forms which doubtless 
would fNTove equally serviceable-— but this has been tried and already found 
excellent. 

It is the duty of all who are &miliar with the m/periarUy or inferiority 
of an v form of structure to make known their remarks upon it for the benefit 
of otliers. 

By a singular mistake, our notice of Mr. Nott^s advertisement was not 
inserted in the last number of the Journal. It will be seen that he aims 
mainly at private business, a source, in our opinion, sadly underrated, and 
as his experience and standmg are unquestionable, we are nappy to find him 
. aiding the cause of the profession in the most efficient manner possible ; that 
ia, extending its usefulness by enlarging its field of operations. 

mON CANAL BOATS. 

It was more than four years ago, and prior to any heavy expenditure on the 

enlai^ement of the Erie canal, that our correspondent, J. £. B., proposed 

the employment* of iron boats on the canal. He urged on our canal board, 
,as well as our forwarders, lo buikl one, and to test their capacity. He ar* 
gfied, very naturally, that the same results would be found here, as had been 
experienced in England. 

It is graiiiyiag to find by the following extracts from the Miners' Journal, 
and from a late atmiber of the Albany Argus, (making remarks on the 
^' navigation of the Erie canal,") that this subject is at last claiming the con- 
aidersttion it merits. From inquiries made in this city, .we have no doubt 
but iron boats, that will out last three wooden boats, can be oonstructed 
for 91^00. Some of our best lake boats cost nearly this aom. The wooden 
boat is more suligect to leake, and cause damage, arising from stones and 
ofastmctiens that &U into the canals, than the iron IxmL The latter are 
made perfectly water tight 

iron Canal Boat — The Miners', Pa., Journal contains a statement of the 
aise, weight, cost, elc^ of the new iron canal boat recently bulk at Potts villa 
The iigbt weight of the boat is 15 tons 12 cwt ; the weight of the boat and 
cargo was 66 tons 2 cwt., leaving a cargo of 09^ tons of coaL The boat 
^raws 4 feet -^ inch midships, and 4 feet 1 inch at the stem — say 4 feet 1 
inch draught of water. The cost of the boat is stated at about 9^900. In 
future, iron boots can be constructed for about $1800. 

From present indications there is also every probability that for the first 

time, next season, iren canal boats will be extensively introidQced on the Erie 

canal, and as they can as easily carry 85 tons of freight as wooden, ones can 

.^\ 70 tons, this also mustt htLve no inconsiderable influence in increasing the 

present capacity of the canaL — Albany Argus, 
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